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Sound Reasons 


J 7 HENEVER the leading railway men of the 
country rapidly and generally adopt a new 


type of car apparatus, you may depend upon it that 
there are sound reasons back of such action. 


We predicted at the convention two years ago 
that Westinghouse HL Control was destined to 
become the standard of the country. 


The great number of roads that have adopted 
it since, and its unprecedented success and popu- 
larity wherever used, indicate that it will be in 
universal use earlier than anticipated. 


Here are a few of the leading roads which have adopted 


this control: 


Southern Pacific Company Ft. Wayne & Indiana Traction Co. 
Stone & Webster Corporation Union Traction Co. of Indiana 
Illinois Traction Company Dayton & Troy Railroad 

Public Service Co. of N. J. Ohio Electric Railway Co. 
Michigan United Traction Co. Wilkes-Barre Railway Co. 

Lehigh Transit Company Birmingham Ry. & Lt. Co. 

Boston Elevated Railroad British Columbia Railway 


Westinghouse Electric & Manufacturing Co. 
Sales Offices in 45 American Cities East Pittsburgh, Pa. 


Electric Railway Journal 
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TRANSPORTATION CONDITIONS IN CHICAGO 


cated the transportation situation in Chicago 

were settled by the 1907 ordinances granting 

renewals of franchise rights to the two leading 
surface railway companies, plans for a greater develop- 
ment in the future are in a constructive state now. Until 
these plans are more settled it is difficult to forecast 
what course will be followed in the future in regard to 
the important questions of subway construction, extension 
of elevated lines and consolidation of existing properties. 
The program of rehabilitation outlined in the 1907 ordi- 
nances, however, is evidently only a beginning of the 
improvements which the future will see worked out. The 
exact way in which developments of the next few years 
will affect the relations of the various companies inter- 
ested in urban transportation cannot be judged fairly 
until the city and the railways reach a better under- 
standing of the real desires and needs of the community 
and the ability of the corporations to meet the conditions 
thus determined. 

THE 1907 ORDINANCES 

The present era of transportation conditions within 
the city of Chicago dates in reality from the passage of 
the 1907 ordinances and the long and active negotiations 
that culminated in the completion of those measures. The 
terms embraced in these ordinances were arranged only 
after repeated futile efforts on the part of the city and 
the companies to reach a basis of agreement that would 
be satisfactory to each interest. When the negotiations 
were started the ideas of the company representatives and 
the city authorities were at wide variance. Different 
civic organizations and individuals attempted to reconcile 
the conflicting interests, but for several years all efforts 
were without satisfactory results. This situation was 
accentuated by the effort to make political capital out 
of the situation and also by the conditions of receiver- 
ship which surrounded one of the properties. ‘The settle- 
ment embodied in the ordinances of 1907, affecting both 
the Chicago City Railway and the Chicago Railways 
Company, represented in fact a compromise based on 
some recognition of a number of conflicting views. 

On one point, the need for physical rehabilitation of 
the properties, there was no disagreement. During the 
long fight and uncertainty regarding franchise rights the 
companies discontinued the improvements of the properties 


‘ LTHOUGH some of the problems which compli- 


on the scale that was needed in order to fit the roads to 
give adequate service to the increasing population of the 
city. With the valuation that was completed in 1906 
and accepted as the virtual basis for the initial capital 
value fixed in the ordinances, the companies, realizing 
the nature of the settlement that would probably be 
made, began to make plans for rehabilitation. This 
proceeded on an active scale as soon as the companies 
could complete their plans. 

Under the new ordinances a number of changes were 
introduced in the physical and financial affairs of the 
companies. From the point of view of immediate inter- 
est to the general public the most important of these was 
the physical rehabilitation of the properties, which was 
applied to each part of the property. This was con- 
ducted under the direction of the Board of Supervising 
Engineers, to which the ordinances gave authority to 
oversee the character and cost of the work. Another gen- 
eral provision of the ordinances which was inserted in 
response to public desire was the stipulation that the city 
should have the right to acquire the properties from the 
companies, either for itself or for licensees. [he pro- 
visions in the ordinances relating to this feature of the 
agreement are explicit. They state that the city shall 
have the right to purchase the property for municipal 
operation at any time at the capital value fixed in the 
ordinances plus 5 per cent on additions after Feb. 1, 
1907, certified by the Board of Supervising Engineers, — 
and on advances for subway construction. Prior to 
Feb. 1, 1927, the city may purchase free of restriction 
as to operation, at the capital value plus 20 per cent. 
Certain provisions also relate to operation after the ex- 
piration of the present ordinances. Ai licensee may pur- 
chase the property at the capital value plus an additional 
per cent, or at the capital value if there is a stated limita- 
tion as to return. The intent of the ordinances is to 
give the city the right, in case the power so to do shall be 
given to it by the Legislature, to acquire the properties 
and operate them municipally. 

Among the advances in practice that were introduced 
in connection with the ordinances was the development 
of the two principal properties on a uniform plan. Be- 
fore the adoption of these ordinances each company had 
proceeded under methods that represented its distinctive 
ideas regarding track and overhead construction and cars 
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and electrical equipment therefor. After the new meas- 
ures became effective and construction plans were subject 
to the approval of a central board of engineers methods 
were standardized to a large extent. [his improvement 
in practice rendered the operation of each of the surface 
lines less conspicuously independent of the other. It is 
a consideration that is of importance in the consolidation 
of the railways which is now proposed. Uniformity in 
construction standards also promotes the operation of 
the through routes for which provision is made in the 
ordinances. The through routes affect the general sec- 
tions of the city and have increased greatly the possible 
length of haul for one fare. 

With the introduction of through routes, the Chicago 
Railways Company and the Chicago City Railway be- 
came competitive to a slight extent. Generally, however, 
the lines of the Chicago Railways Company are located 
in the northern and western sections of the city while 
the lines of the Chicago City Railway are confined to the 
other great section of the city, the South Side. At certain 
points in the southwestern part of the city and for short 
hauls in the central business district the lines of the two 
companies are competitive in slight, but not in any ma- 
terial, degree. 

SURFACE, ELEVATED AND STEAM ROADS 


The surface lines have some competition from both 
the elevated lines and the suburban service of most of 
the various steam railroad companies which reach points 
near the central business district. [he elevated lines also 
enter into competition with the steam railroad companies 
at certain points. [he amount of elevated trackage in 
the city is, of course, much smaller than the amount of 
surface trackage, but the lines of elevated structure are 
so laid out that they reach a number of the districts of 
close settlement. Although, of course, the surface com- 
panies furnish the amount of local service required to 
and from the principal steam railway passenger terminals, 
no systematic attempt is made by any one of the distinct 
groups of properties, surface or elevated or steam, to 
supplement the service of the others. Under independent 
ownership the incentive for the development of such con- 
ditions as exist in New York and Boston, where one 
class of service is frequently so operated as to supple- 
ment another, is lacking. As this lack has been due 
directly to diverse ownership of properties and the re- 
sulting condition of competition rather than co-operation 
which arises from such a relation, it can be improved 
by the corrective of consolidation and united operation. 

The extent of present competition is made evident by 
a statement of conditions on the South Side in districts 
which are reached by the elevated, the surface and the 
steam companies. In these districts the elevated service, 
affording a through ride for passengers, was met by the 
introduction by the surface company of a new route, com- 
posed of a combination of trunk line and what was 
formerly operated solely as a cross-town line. The ride 
for one fare which was afforded by both the elevated 
and surface companies in this case caused a reduction in 
the rates of fare for the suburban service operated by 
the steam road. 

So far as the plans for consolidation have gone they 
have been carried only to the point where stock control 
of the three principal elevated companies has been ac- 
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quired by one interest. Owing to financial complications 
the fourth elevated company, the Chicago & Oak Park 
system, is in the hands of a receiver and has not been 
acquired by that interest up to this time. No plan for 
combined operation of trains or interchange of traffic 
between the elevated companies has been carried out. 
Each of the three roads continues operation as a separate 
unit. Under the general plan of consolidation which has 
been suggested to the city authorities, it is probable that 
some practicable scheme of co-operation as to routes 
would be introduced between either the elevated com- 
panies by themselves or the surface companies by them- 
selves, or between the surface and elevated companies. 
The details of such an arrangement are dependent upon 
the terms that may be offered by the city for a new 
franchise. 
PASSENGER SUBWAY 

Looking to the future development of the city, the 
1907 ordinances anticipated the construction of a pas- 
senger subway. Owing to the large area occupied by 
the city of Chicago and the absence of the same degree 
of congestion which favors rapid-transit construction in 
New York, the solution of this problem is far more dif- 
ficult than a casual consideration of the matter indicates. 
There is, of course, no question as to the seriousness of 
congestion in the central business section which is bounded 
so closely by the union elevated loop. However, the 
question of the construction of any subway except a 
terminal subway in this district raises the problem of 
meeting the desires of the three distinct sections of the 
city, all of which feel naturally that they have special 
claims to consideration if trunk line subways are to be 
constructed anywhere. The long narrow shape of Man- 
hattan Island constituted an invitation to subway con- ' 
struction after the successful development of this form 
of rapid transit abroad. The lines of surface and ele- 
vated railway which reach the central business district 
of Chicago, however, radiate in three directions of the 
compass and do not meet in any extended area the con- 
gestion which prevails in the settled sections of Man- 
hattan Island. 

Notwithstanding these conditions, the last report of 
the Harbor and Subway Commission, which is now 
making an investigation of the subway question in con- 
nection with the local transportation committee of the 
City Council, recommends the initial construction of 
three trunk line subways, one extending to each section 
of the city, with branches to various outlying districts. 

Except for the limitations imposed by the union loop, 
the elevated lines have not reached the limit of their 
capacities. With additional terminal or subway terminal 
facilities and permission of the city to increase the length 
of platforms and hence the number of cars per train the 
elevated roads could be made to accommodate a much 
larger traffic. 

CONGESTION IN UNION LOOP DISTRICT 

The congestion in the central business district of Chi- 
cago affects the union loop and therefore the four ele- 
vated companies more seriously than the surface rail- 
ways. The surface railways, however, have need for all 
of their downtown track capacity during the rush periods 
of the day. With respect to downtown trackage the 
Chicago City Railway is situated much more fortunately 
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than the Chicago Railways Company. The lines of 
the Chicago City Railway which approach the central 
section on two of the principal streets, Wabash Avenue 
and State Street, have terminal loops, by the use of which 
they are enabled to turn and proceed on the outward 
journey without crossing any other lines of railway. Most 
of the lines of the Chicago Railways Company reaching 
the city from the north and west sides cross other lines 
of railway, either of the same company or the Chicago 
City Railway, and are therefore hampered seriously in 
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RAILROAD PROPERTY BOUNDS BUSINESS DISTRICT 

The striking feature of Chicago which affects most 
seriously the proper handling of its congested district traf- 
fic is the fact that it has the one principal center of busi- 
ness. While there are many centers of manufacturing 
activity in the various parts of the city, the chief banking, 
retail and office sections are centered within a district 
covering an area about | mile square, and all efforts 
to expand them to any marked degree beyond this sec- 
tion are met with discouraging results. It appears, at 
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the effort to secure maximum efficiency of equipment 
during the rush period. 

An inevitable effect of the condition which has given 
Chicago one main center of business and hence one main 
center of congestion is the restriction of short-haul street 
railway traffic because of the absence of many centers of 
retail or office activity. As the city grows, however, 
more centers of activity are being established. “The opera- 
tion of through routes has probably increased the long- 
_ haul business and it has also afforded a means for short- 
haul travel for one fare from one side of the congested 
business center to another. 


least on the surface, that the limitation upon extension of 
this area is imposed by the union loop structure. ‘This, 
however, is probably but one of several causes. Un- 
doubtedly a most important and a fundamental cause 
of the continued intensive development of one small area 
and the slower progress of others lying a little outside this 
selected district is the three-section plan on which Chicago, 
bounded on the east by Lake Michigan and divided by 
a river with branches, is necessarily built. 

If marked development of retail, ofice and banking 
sections should take place a little south of the present 
central business district, such sections would not be ac- 
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cessible readily to residents of the West and North 
Sides. Similar development on the West Side, for in- 
stance, would provide a district that would not be access- 
ible so readily to citizens from the North and South 
Sides. Another cause of limitation of the territory of 
development, however, is probably the large investment 
by railway companies in freight and passenger terminal 
property and trackage in the sections of Chicago which 
approach as closely as possible to the central business 
district itself. 

The extent of railroad ownership of such property and 
its proximity to the central business district are shown 
by the map on page 523. ‘This indicates that between 
the union elevated loop and the inner line of the sur- 
rounding ‘large blocks of railway property there is a 
comparatively small area. Besides the large number of 
passenger and freight trains which are operated almost 
directly to the heart of the city by the steam railways, 
Chicago is served by systems of belt lines which meet 
the needs of industrial establishments and trunk line rail- 
roads for the interchange of traffic. 

In addition to the definite study of the subway ques- 
tion now under way on behalf of the city administra- 
tion, many suggestions for improvement in the future have 
been advanced for consideration. Both the companies 
and the city, as well as civic organizations, have sug- 
gested plans for the provision of additional facilities. 
As indicated by the foregoing, the elevated and surface 
companies are working definitely toward a point where 
a consolidation is likely to be perfected if satisfactory 
terms are approved by the city. 

This should tend to cohesion of the properties and 
a plan of inter-operation and interchange which should 
facilitate the movement of traffic and the economy of 
expenditures for both operating and capital account. It 
should lead to a consolidated policy of railway develop- 
ment so far as the companies are concerned rather than 
the independent policy which has been followed in the 
past. Instead of, for instance, the competitive building 
or rehabilitation as between the elevated and surface 
properties during which each one has taken precedence 
over the other at times, the natural effect of a con- 
solidated policy of construction and operation should be 
a condition where one form of property would supple- 
‘ ment the other and the waste of competitive effort be 
eliminated. 

The surface companies have restricted their invest- 
ment in power facilities in accordance with the policy 
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by which they purchase current from the Common- 
wealth Edison Company. If the greater consolidation 
of railway companies takes place and the Commonwealth 
company enlarges its production of power for railway 
purposes, the combination may be extended in the future 
so as to include not only the railway companies but also 
the electric lighting and power facilities. This should 
effect still further economy in the ‘production and distri- 
bution of power. In connection with the consideration 
of future developments affecting transportation and the 
growth of the city, the subject of possible electrification 
of railway terminals is of importance. The exhaustive 
investigation of this subject which is now under way is 
described in another chapter in this issue. 

The position of the city with respect to the urban 
transportation problem is different under the 1907 ordi- 
nances from what it has ever been before. It is now 
virtually a partner with the surface railway companies, 
although its interest is limited to its share in the division 
of profits and does not extend to liability for the success 
of the enterprises. Since the city is practically interested 
in the profits resulting from operation it is also con- 
cerned in the expenses of the companies which affect the 
profits. 

SUBURBAN AND INTERURBAN LINES 

The suburban and interurban lines which reach the: 
Chicago district are also greatly interested in the ar- 
rangements for future development of transportation facili- 
ties. Relief for the congestion in the terminal district will 
perhaps assist some of the interurban companies in ar- 
ranging for much-needed terminal facilities for their prop- 
erties. The most satisfactory terminal facilities en- 
joyed by any of the interurban lines are those by which 
the Aurora, Elgin & Chicago Railroad uses the elevated 
structure of the Metropolitan & West Side Elevated Rail- 
way in order to reach a separate terminal at Fifth Avenue. 
The trains of the Aurora, Elgin & Chicago company 
are not operated on the union loop, but the Fifth Ave- 
nue terminal affords desirable facilities. The Chicago, 
Lake Shore & South Bend Railway has established re- 
cently a working arrangement with the Illinois Central 
Railroad by which its trains are hauled by steam loco- 
motive to the terminal of that company. 

If subway construction provides greater facilities in 
the central business district, this should be a recognized 
opportunity for further utilization of elevated lines or the 
subway by the interurban companies which reach sections 
of the country lying near Chicago. 
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OPERATIONS OF THE COMPANIES UNDER 


THE 1907 ORDINANCES 


HE purpose of the Chicago ordinances of 1907 
was to prescribe the physical rehabilitation of 
the property of the companies upon a definite 
basis of accounting for capital expenditures. 

The object of the records of capital value is to fix the 
amounts at which the. city may acquire the properties 
for itself or licensees. This policy necessitated the 
determination of values at the time of acceptance of 
the ordinances and subsequent detailed records, under 
the direction of the Board of Supervising Engineers, of 
all additions to capital value during the term of three 
years known as the period of immediate rehabilitation 
and afterward. In brief, the agreement provides for 
the acceptance of definite values by the companies and 
the city at the time of passage of the ordinances, upon 
the condition that the cost of renewals during the re- 


an allowance be made for unexpired franchises, based 
on the values of the right of operation. The figures 
for track and paving combined extend from, roughly, 
one-third to two-fifths of the total values given for the 
physical property and are about the same proportionately 
for each company. The figures estimated for paving were 
close to 10 per cent of the total tangible value in each 
case, although the final allowances were different from 
those stated. The values put upon cars and car equip- 
ment of the Chicago Railways Company were less in per- 
centages of total values than those named for the Chicago 
City Railway. 

The final recommendations of the commission as to 
total values are given in Table II, published herewith. 
Upon the advice of Walter L. Fisher, special traction 
counsel for the city, and with the concurrence of the 


Tasie I, 


Comparative Valuations of the Physical Property as of 
June_30, 1906, of the Chicago Union Traction Company; 
All Cable Properties Except Those on Clark Street, Lin- 


Comparative Valuations of the Physical Property as 
of June 30, 1906, of the Chicago City Railway Company; 
Cable Properties Considered as Operating Systems. 


coln Avenue and Clybourn Avenue and the La Salle 


Loop Considered as Operating Systems. 


-—CommIssion’s ESTIMATE. ies Company’s EstTIMATE >——CommIssion’s EstIMATE.—— CoMPANY’s ESTIMATE. 
P PC P.C 2 


Cost P.C, NO Cost PICs Cy : 
to of Present of Present of to of Present of Present of 
Reproduce. Total. Value. Total. Value. Total. Reproduce. Total. Value. Total. Value. Total. 
Reed TACKLE sales cisteweae 6 $8,947,783 27.7 $5,747,806 24.6 $10,184,008 31. $6,455,462 27. $4,568,062 24.5 $6,401,837 30.6 
2. Electric power dis- 
tribution system..... 1,763 ,046 5.4 1,407,043 6. 2,019,207 Gk 1,750,478 Che) 1,448,259 a8: 1,735,639 8.3 
3. Cars and car equip- 
Men chet. Be22bea670 16.2 3,998,796) 112-599 794,294) 11.5 5,784,875) 24.2) 4,550,137 24.4 4,489,842 2455 
4. Power plants....... 3,234,872 10. 21027 AS aoe eae OTSa508EN Ord) 2.3595582' 959 1,609,469. 827 213195436) 114 
5. Tools, implements 
and machinery...... 100,798 0.3 100,798 0.4 215,499 0.7 247,407 i 198,183 tsa 197,452 1° 
6. Office furniture and 
Pie GOTCA Sere Nev enc.thnvers 32,050 Li | 32,050 0.1 32,050 oy ! 46,180 0.2 46,180 0.2 46,180 0.2 
7. Horses, wagons and 
miscellaneous........ 29,593 0.1 29,593 (Pm | 42,708 0.1 29,110 0.1 29,110 0.2 38,740 O.2 
8. Buildings and mis- 
cellaneous structures. 3,781,046 11.7 2) ,845',262" 12:32 Sgiit,av0 113 1,309,704 ee) 1,149,205 6.2 1,583,226 7.6 
9. Real estate (land). 2,866,178 8.9 2,866,178)" 12.3 3,479,374 10.6 1,095 ,366 4.6 1,095 ,366 i) 1,446,395 6.9 
10. Patent rights...... 145925 > 3 14,925 OF1 $4 925) ein 41,268 0.2 41,268 0.2 41,268 0.2 
Totals of items 1 to 10 
BACUUISIVG: 1c) cisph olaeci P20 99N, 008 $18,469,888 $26,578,260 $19,119,432 $14,735,239 $18,300,122 
11. Stores, supplies and . 
floating tools........ 487,630 1.5 487,630 25k 545,314 ree 521,258 eee 521,258 2.8 $05 ,000 2.4 
Totals of items 1 to 11 
ANCUASEVGS 5 oh o)06.cs}o0 2 $26,483 ,288 $18,957,518 $27,123,574 $19,640,690 $15,256,497 $18,805 ,122 
12. Legal expenses, car- 
tying charges, broker- 
age and contingencies 
mi 10) per, Cent. jc.'.4.5 2,648,328 8.2 1,895,751 8.1 2,042,358 8.3 1,964,069 8.2 1,525,650 Bint cacciowe as Poti 
Totals of items 1 to 12 
WCINENVE..,. 000.0 0e+ +. $29,101,616 $20,853 ,269 $29,835,931 $21,604,759 $16,782,147 $18,805,122 
13. Add paving........ 3,201,402 9.9 2,509,477 10.8 3,037,752 9.2 2,283 ,826 9.6 1,832,558 9.8 2,091,280 10. 
Hay 0. She eae $32,333,018 100. $23,362,746 100. $32,873,683 100. $23,888,585 100. $18,614,705 100. $20,896,402 100. 


habilitation period shall be added to the recognized 
capital value of the properties. 
INITIAL VALUATION IN 1906 

The primary basis of the capital values fixed at the 
beginning of operation under the 1907 ordinance was 
the report of the Traction Valuation Commission, which 
was composed of Bion J. Arnold, Mortimer E. Cooley 
and A. B. du Pont. This was dated Dec. 10, 1906, 
and it was based upon the condition of the properties 
as of June 30, 1906. The tangible values determined 
by the commission for the Chicago Union Traction Com- 
pany, predecessor of the Chicago Railways Company, 
and for the Chicago City Railway are given in Table I, 
published herewith. The commission recommended that 


Mayor and the Council, it was decided finally by the 
local transportation committee of the City Council that 
the valuation acceptable to the city would be $50,000,- 
000, divided between $21,000,000 for the Chicago 
City Railway and $29,000,000 for the Chicago Rail- 


TasLe I].—F1naL RECOMMENDATIONS OF VALUATION CoMMISSION Cov- 
ERING TANGIBLE AND INTANGIBLE VALUEs. 


Without Paving. With Paving. 

Chicago City Railway Company.. $20,536,510 $22,369,068 
Chicago Union Traction Company. 26,116,237 28,625,714 
$46,652,747 $50,994,782 


ways Company. ‘These figures give the Chicago City 
Railway 42 per cent of the total and the Chicago Rail- 
ways Company 58 per cent of the total. 
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Considering the values shown in Table I, it appears 
that the proportions of the property of each company 
indicated therein bear roughly the same relations to the 
total for both companies that are shown by the propor- 
tions of the final valuation figures reported. 

Referring next to the values shown in Table II, it 
appears that of the total amount shown as the recom- 
mended value without allowance for paving, $46,652,- 
747, the Chicago City Railway had $20,536,510, or 
44 per cent, and the Chicago Union Traction Company 
$26,116,237, or 56 per cent. If allowances were to 
be made for paving, the values recommended by the 
commission aggregated $50,994,782, of which the Chi- 
cago City Railway had $22,369,068, or 44 per cent, 
and the Chicago Union Traction Company $28,625,714, 
or 56 per cent. 

From the date of this valuation until ordinances were 
finally drafted and passed and then formally accepted 
by the companies there was a period in which the com- 
panies practically began the work of rehabilitation of 
their properties subject to approval of the expenditures 
later by the Board of Supervising Engineers and the 


TasLe III.—IncrEASES 1N CapiItaL VALUE UNDER THE ORDINANCES 


or 1907. ' 
Chicago City Chicago 
Railway. Railways Co. 
Initial valuation, June 30, 1906...... $21,000,000.00 $29,000,000.00 


Additions to February 1, 1907....... 1,816,853.19 1,779,874.94 


Additions in year ended Jan. 31, 1908  6,235,292.44 1,809,172.08 

Additions in year ended Jan. 31, 1909 7,118,336.93 6,418,305.74 

Additions in year ended Jan, 31, 1910 2,336,811.62 12,843,956.21 

Additions in year ended Jan. 31, 1911 2,492,949.09 16,375,302.79 

Additions in year ended Jan. 31, 1912 1,897,234.72 5,883,592.20 
Jan. 31 


$74,110,203.96 
45,110,203.96 
155.55 


aioe alot ccsltaia siete a vea'ete $42,897,477.99 
RL SOG: eictonte che att eistats lasso cisicio stout 21,897,477.99 
Per cent of increase since June 30, 
EQOG ESE Aas Sete cts Same eas eo tee 104 


inclusion of the costs in the totals of capital value. From 
the date of the valuations made by the commission to the 
last period for which figures are available the additions 
to the capital values for the two companies are shown 
in Table III, published herewith. 

EFFECT ON CAPITAL ACCOUNT 

It is evident from the record of these figures that the 
capital account of both companies has been enlarged 
greatly. This addition is made under authority of the 
ordinances and for improvements in physical property 
which were in mind when these measures were framed. 
The preamble of the ordinance sets forth that the city 
desires to provide for the reconstruction, re-equipment and 
extension of the systems. The companies are directed to 
proceed at once to reconstruct portions of the track and 
roadbed and to put the entire system, plant and equip- 
ment in first-class condition in full compliance with 
specifications and provisions for such work set forth in 
the ordinance and exhibits. The city also has the righi 
to require extensions under certain limitations. The sys- 
tem of accounting followed during the three-year period 
of “immediate rehabilitation,” as it is termed in the 
ordinances, is prescribed definitely and no room for de- 
parture from the principles laid down was possible. 

The Chicago City Railway a little more than doubled 
the capital value of its property from July 1, 1906, to 
Jan. 31, 1912. The Chicago Railways Company in- 
creased its capital value in this period 155.55 per cent. 
The period of largest expenditure made by the Chicago 
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City Railway was the fiscal year ended Jan. 31, 1909, 
when it put more than $7,000,000 into rehabilitation. 
The Chicago Railways Company expended over $16,- 
000,000 during the fiscal year ended Jan. 31, 1911, 
which included the purchase price of the Chicago Con- 
solidated Traction Company properties within the limits 
of the city of Chicago, amounting to nearly $4,000,000. 
As the Chicago City Railway Company was not under 
the necessity of financial reorganization, which was a 
factor in the Chicago Union Traction Company case, it 
was able to proceed promptly with its plans for rehabili- 
tation. Of the total expenditure made by the Chicago 
City Railway for rehabilitation. and subsequent addi- 
tions to capital value during the period ended Jan. 31, 
1912, 69 per cent was invested by Jan. 31, 1909, or 
two years after the ordinance became effective. 

Expenditures for capital account appear to have been 
at a higher rate than some of the advance estimates sug- 
gested. According to the first annual report of the 
Board of Supervising Engineers, Chicago Traction, it 
was estimated at a meeting of the board held on May 9, 
1907, that the capital expenditures for the Chicago City 
Railway would be approximately as follows: in 1907, 
$5,000,000; in 1908, $6,000,000; in 1909, $5,000,- 
000; total for three-year period, $16,000,000. The 
work was hastened so that, as shown in the foregoing, 
the capital investments were condensed into the earlier part 
of the period. 


RENEWALS IN REHABILITATION PERIOD 


The importance of the records of capital value lies 
in the fact that they fix the basis of the values at which, 
in accordance with the ordinances, the city may acquire 
the properties for municipal operation or for licensees. 
Owing to the reorganization of the Chicago Union Trac- 
tion System, then pending, and the complications which 
it was necessary to settle before the newly organized com- 
pany could assume control of the property, the ordinance 
granting franchise rights to that system was not accepted 
as promptly as the similar ordinance relating to the Chi- 
cago City Railway. The three-year period of immediate 
rehabilitation expired on April 15, 1910, for the Chicago 
City Railway and on Jan. 28, 1911, for the Chicago 
Railways Company. During this period an operating 
ratio of 70 per cent was prescribed. This proportion 
of the gross receipts was set aside by each company and 
used so far as required for operating expenses, including 
maintenance and repairs, but the balance unused for these 
purposes was applied to the cost of renewals upon the 
condition that no part of the cost of any renewal made 
from this 70 per cent fund should be charged to addi- 
tional capital and that all expenditures for renewals 
during the three years in excess of the balance of the 
70 per cent fund should be charged to capital account. 
In accordance with the construction of the ordinances 
announced by the Board of Supervising Engineers operat- 
ing expenses included taxes, so that the payment for 
this purpose was charged as part of this percentage. 

The fact that this 70 per cent fund was available 
both for operating expenses, including taxes, and for 
renewals furnishes an arbitrary ratio which makes an 
analysis of the operating results during that period use- 
less. The normal operating expenses necessarily were 
increased because operation was attended with more or 
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less difhculty during the reconstruction of tracks. While 
every effort was made to reduce interference with opera- 
tion to a minimum, the movement of cars was hampered. 
As the rehabilitation period progressed and the improved 
conditions permitted more economical and efficient opera- 
tion, the drawbacks arising from continued reconstruc- 
tion of tracks were offset in corresponding degree. As 
new cars were added to take the place of the older types 
of equipment that had been used, greater earning capacity 
per car was obtained. 
RENEWALS AFTER REHABILITATION PERIOD 


While during the three-year period of immediate re- 
habilitation the costs of renewals became capital expendi- 
tures it was provided in the ordinances that at the con- 
clusion of this period ‘‘only such expenditures as are 
made for the purpose of extensions of or additions to 
property shall be thereafter considered as additions to 
capital, provided, however, that in the replacement of any 
principal part of the property, either existing or here- 
inafter acquired, there shall be charged to capital the 
excess amount that the new property cost over the 
original cost of the property displaced, excepting that the 
value of property,” contained in the appraisal as of June 
30, 1906, “‘shall be used instead of first cost for all 
property listed in such appraisal inventory.” 

The amounts held in reserve on Jan. 31, 1912, for 
renewals and depreciation by the companies, unexpended 
from the 8 per cent of gross receipts set aside for this 
purpose under the ordinance after the completion of the 
rehabilitation period, were as follows: Chicago Rail- 
ways Company, $161,269.13; Chicago City Railway, 
including Southern Street Railway, $244,504.41. In 
the case of the Chicago Railways Company, this repre- 
sents the unexpended balance of the fund set aside since 
Jan. 28, 1911. As the Chicago City Railway com- 
pleted its period of rehabilitation earlier, its balance is 
the unexpended part of the fund set aside since April 
£53, 69:10; 

DIVISION OF NET RECEIPTS 


The fiscal year of the companies under the ordinance 
ends on Jan. 31 and, for the purpose of an accounting 
as to profits, etc., the allowed deductions from gross re- 
ceipts are prescribed in detail. Briefly they are as fol- 
lows: first, operating expenses, including maintenance, re- 
pairs and renewals; second, all amounts contributed during 
the year and held in reserve for maintenance, repairs, 
renewals, depreciation and personal injury claims; third, 
taxes; fourth, expenses of the Board of Supervising En- 
gineers after the period of immediate rehabilitation; fifth, 
a sum equal to 5 per cent per annum upon the amount 
of the cash purchase price which the city would be 
obligated to pay if it were purchasing the property for 
municipal operation as of the day on which the fiscal 
year closes. Of the balance, constituting what are 
termed in the ordinance as the net receipts from operation, 
45 per cent is retained by the company and 55 per cent 
is paid by the company to the city. 

The amounts paid by the two principal companies to 
the city up to the end of the last fiscal year are as shown 
in Table IV published herewith. Of the total of $7,804,- 
207.38, the Chicago City Railway furnished $3,683,- 
029.36, or 47 per cent, while the Chicago Railways 
Company paid $4,121,178.02, or 53 per cent. The 


ELECTRIG RAILWAY JOURNAL 527 


small amount of interest received by the city on this fund, 
aggregating for the entire period of five years but 3.16 
per cent of the total amount of principal now in the fund, 
is probably due to the omission of a special provision for 


Taste [V.—AMounts Paip to THE City or Cuicaco as 55 Per Cent 
or THE Net RECEIPTS FROM OPERATION. 


DOSE recat tee eiatelate late ose Fiey4, soles ure tore tatardinis arate Sete Miele ale $675,702.76 
POOR rerstaiarate sinus rie nictessieiey ee cxcusit aime ie roi retat at orca he 522,587.63 
PPL sta ema staretataits cise Osis eae sas whe aout eee ye Meteor Saale esha 474,822.22 
POE Teme oe ate Parnas evatoge w oeelerare ina ieiaih:s-e-ctchar v cletenstatees Rigiwle te 960,915.24 
May este tate reise Wiel steinintelsie: 84s? ose have, tetas isin Coie isis ies Santot ovis oe 1,049,001.51 
A ORAMMTC WN io; F eer cisakalate Misiansiaracitors we €'a aneie tata ts’ ae aoe $3,683,029.36 
By Chicago Railways Company: 
Year Ended Jan. 31— 
POUR tare real tiies. cet ore stdiphe arerelovaveirre ctayel alle Ala inidvorsberste a! a¥ope $888,915.71 
HOLL Shine ALG DOD Oba Ua AMOR Iae CID HEe eecasecce pert 864,290.33 
HOAW) *. OBARGS GAD OCOD eS ROI CI DMI Gor ing aCe 801,430.43 
MIG Tamebed et crorerstet tae xi ais op sisi oxen esa: ai eie fee. otatonene sreterotd cs 744,635.06 
Dm eeC ene cota tele ay aude cigs ciel of ateseis ts ar'e-sie ale Rie vin preseatesciete 821,906.49 
SINCLAR Mrste phere sini cooks sintsie, Sis otchelel ors chal ol a wlll shar Weise c eens $4,121,178.02 
Rep arictotal tea aeets marsaraie'spotdcsieveie.s a aNd Baa utiduae wvaiers 7,804,207.38 
ISPEETESP SEALTIIS Vis. cine cers. s levee oie 61s,0 S guea ee ete istelsl eters 271,993.49 


$8 ,076,200.87 


such investment of this fund as would yield a fair in- 
terest. [he ordinance requirement is that, subject to the 
action of the City Council, the city shall deposit the 
amounts paid to the credit of a separate fund to be kept 
and used for the purchase and construction of street 
railways by the city. It is also provided that the city 
may commute its amount in the reduction of the rate of 
fare. [he arrangement by which the city now receives 
interest on the fund has been made recently. ‘The use 
of this fund toward the construction of subways is be- 
ing agitated strongly in Chicago. It is evident that on 
the basis of present payments and interest return the 
fund will approach $10,000,000 at the end of the 
present fiscal year. 

The sources to which the companies now look for 
their returns on outstanding capital securities are the 5 
per cent on capital value and the 45 per cent of net 
receipts defined under the ordinances. The amounts 


TasLteE V.—Amounts RETAINED BY THE COMPANIES AS 5 PER CENT ON 
CapitAL VaLur aNp 45 Per Cent or Net REcEIPTs. 


By Chicago City Railway: 


5 Per 45 Per Cent 

Cert of of Net 
Capital Value. Receipts. 
$1,236,008 $552,848 
1,612,825 427,572 
1,864,901 388,491 
2,066,000 786,203 
2,165,357 858,274 

By Chicago Railways Company: 
Year Ended Jan. 31— 

PAIEe ita nick Rie cis le els sre Biever) sions aislane se ¥ $1,566,159 $727,294 
POU Sier ai iataie aisvais\srese tel s0e.6)-s,0.2,4,0' are minleis orayb 1,739,684 707,147 
Pie ole cia dheivrn who p vie's.ea'ene Wieleere wausiale’s 2 275,718 655,716 
INS taaeaateleeert se csshertiakeln c(h ers a aib aime SeaLersyh a *2 865.531 609,247 
NORA e tte tet ite wile a aid dicvertee viola nisicle 3,549,018 672,469 


*Includes lines of Consolidated Traction Company lying within 
city limits from Dec. 7, 1910. 


deducted and retained by the two companies under the 
ordinances are shown in Table V published herewith. 
Besides these amounts the companies were allowed, under 
the ordinances, 10 per cent of the costs of rehabilitation 
as fair and proper allowances for conducting the work 
and furnishing the equipment and 5 per cent for their 
services in procuring funds therefor, including brokerage. 

Table V shows the amounts retained by the companies, 
based on the 5 per cent on capital values and 45 per 
cent of net receipts. These figures become of interest 
in connection with the provision of the ordinances that 
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the companies shall not be required on account of any 
extensions of subways or on account of any extensions 
of the street railways, other than the initial extensions 
prescribed and not more than 4 miles of double track 
or 8 miles of single track per annum in the case of the 
Chicago City Railway and not more than 6 miles of 
double track or 12 miles of single track in the case of 
the Chicago Railways Company, to increase the capital 
investment to such an extent that the return over and 
above the 5 per cent interest charge would be reduced 
to an inadequate or unreasonably small amount. 


DEVELOPMENT OF TRAFFIC 


Improvements in the properties of the companies and 
the natural development of traffic have had a material 
effect on the earnings of the companies. The mileage of 
each company has been increased, and in addition to that 
the properties of smaller companies have been absorbed 
so that a comparison is not based on the same system 
in each instance. The Chicago City Railway now 
operates the Southern Street Railway and that part of 
the former Chicago & Southern Traction Company which 
lies within the city limits, comprising about 20 miles of 
track. The Chicago Railways Company has acquired 
that part of the property of the old Chicago Consolidated 


TasBLe VI.—OPeERATING RESULTS. 
Chicago Railways Company: 


Gross Operating Net 


Year Ended— Earnings. Expenses. Earnings. 
Antigo, 1906 se. ctinine $10,091,968 $6,521,431 $3,570,537 
Aa SUS LOO? ste citccume tides 10,357,064 7,043,770 3,313,294 
fan-61,. 1908 «cae wears 10,560,572 7,392,400 3,168,171 
Fates Shwe GOO sieves le gig ciarere 11,037,071 7,725,950 3,311,121 
fariniaip so LU sient. oetcon 12,442,882 8,710,018 3,732,864 
Fain 3 Te ON Teens oe £14/064,709 9,845,296 4,219,413 
Paral, MOLD? Lx .sielsie. cela 17,156,495 12,113,102 5,043,393 
Chicago City Railway: 

Year Ended— 

DEG ta 90Gckester's siters c $7,871,126 $6,146,304 $1,724,822 
Dei Sh. 1907 sh ost aie 7,562,694 6,410,272 1,152,422 
Dec ST 1908s ors bot ts 7,817,978 6,935,674 882,304 
Van no Ll GO9 8 oie cae 9,195,783 8,169,495 1,026,288 
Pant 4o8, 1910s cee se ve 9,094,048 8,230,735 863,313 
Vann 1-190 Lotecs acta 10,105,444 §8,596,509 1,508,935 
Jat. DL 191 26 oe ieincre cin 01st 10,711,477 $9,057,223 1,654,254 


_ *Period of thirteen months. Period of eleven months. {Includ- 
ing lines of Consolidated Traction Company within city limits. 
§Includes operating expenses, taxes and renewals of combined sys- 
tems, interest on capital investment of Chicago City Railway and 
net earnings of Southern Street Railway. 


Traction Company which is located within the city limits 
of Chicago and has rehabilitated it so as to have it 
conform to the standards of its own property. 

In order to indicate the general effect of the changes 
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in conditions upon the operating figures Table VI is 
presented herewith. It gives the gross earnings from 
operation, operating expenses and net earnings from opera- 
tion of the two principal properties from before the pas- 
sage of the ordinances to and including the last fiscal year. 
It will be noted that, roughly, gross earnings of the 
Chicago Railways Company have risen from $10,000,- 
000 to $17,100,000, and of the Chicago City Railway 
from $7,800,000 to $10,700,000. ‘The rate of in- 
crease in gross, as shown by these figures, for the Chicago 
Railways Company from the year ended Aug. 31, 1906, 
to the year ended Jan. 31, 1912, was 70 per cent. The 
rate of increase in gross for the Chicago City Railway 
from the year ended Dec. 31, 1906, to the year ended 
Jan. 31, 1912, was 36 per cent. As differences existed 
in the classification of gross returns before and after the 
passage of the ordinances, the figures in the table were 
not compiled by uniform methods. However, uniform 
classification would not affect materially the percentages 
of changes in gross revenue. 

In the year ended Aug. 31, 1906, the Chicago Union 
Traction Company, predecessor of the Chicago Rail- 
ways Company, carried 200,580,529 revenue passen- 
gers, as compared with 334,769,338 in the year ended 
Jan. 31, 1912. The increase is 67 per cent. The 
Chicago City Railway carried in the year ended Dec. 
31, 1906, a total of 156,177,363 revenue passengers, 
as compared with 206,935,821 in the year ended Jan. 
31, 1912. The increase is 32.5 per cent. Increases in 
the trackage have been due in part to new construction 
and in part to the acquisition of property of other com- 
panies, such as the Southern Street Railway in the case 
of the Chicago City Railway and the Chicago Consol- 
idated Traction Company in the case of the Chicago 
Railways Company. 

As the operations of the companies during the period 
under review have been conducted principally under the 
terms of the 1907 ordinances and therefore arbitrarily 
with regard to the treatment of capital expenditures, it is 
not possible to indicate the exact effect of these measures 
upon operation under normal conditions over an indefinite 
period of time. The increase in capital value has been 


very large and the earnings of the future must provide 
for it if the ordinances are to prove that they are success- 
ful as a final solution of the transportation problem in 
Chicago. 
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TRACK AND OVERHEAD CONSTRUCTION 


IN CHICAGO 


HE work of rehabilitating the surface-line tracks 
‘in Chicago was probably an undertaking of 
greater magnitude than had ever been attempted 
in the history of street railway operation. The 
reconstruction required by ordinance did not limit the 
amount of work accomplished during the three-year 
allotted period, but the three companies affected have 
been working to the end that the entire physical property 
might be rebuilt before rehabilitation is completed. At 
the beginning every effort was exerted to accomplish the 
amount of work laid out by the ordinance, and since that 
has been done those portions of the roadway needing 
immediate rebuilding have received attention. To give 
one an idea of the vast amount of work done by the 
track and roadway departments, the following table of 
track mileage rebuilt or extended is presented: 


During Miles Single Track 
DO) satires retatecatetercrclatsiettia eae ciotekninaiahe hoe S009 hace or 52 
Ree etta aie ite aie kisi a uhaehe bimeie cisterns ak a’ «o's ache ee’ ake 120 
ROU De EN teat tete olathe d icici ature, weiner sitevejesells a lencrs tele’, who 167 
ESE serrate mn sete te GNC esc esi eers te w nsec tieia's 124 
EO LT tat ina tee een sucNahc are aire /al eicnv al viei ois ote rele alw we Stove 140 


The table includes a total of 604 miles, of which 74 
miles were extensions to the lines existing in 1907. At 
the present time there are 297 miles of track which have 
not been rebuilt, but the work as laid out for 1912 will 
reduce this mileage materially. 

Under the 1907 ordinances the Chicago Railways 
was required to rehabilitate 90 miles of its existing elec- 
trified tracks within three years, the Chicago City Rail- 
way was required to rehabilitate 60 miles of its elec- 
trified tracks within the same length of time, and the 
Calumet & South Chicago Railway, under the ordinance 
of March, 1908, was required to rehabilitate 40 miles 
of track. In addition to the reconstruction of their elec- 
trified tracks, the Chicago Railways and the Chicago 
City Railway were required to remove from the street 
all of their existing cable tracks, slots and conduits and 
replace them with the type of electrified tracks specified 
by the Board of Supervising Engineers. The specific 
requirements covering track construction vary slightly ac- 
cording to the company.. The following clauses are 
from the ordinance of the Chicago Railways Company: 

“TRACKS 

“The tracks to be maintained by the company shall 
not be elevated above the surface of the street or public 
way in which they are placed. They shall be laid and 
maintained by the company so as to conform to the grade 
of such street or public way as the same is, or from time 
to time hereafter shall be, established by the City Coun- 
cil. All new tracks shall be laid with the best materials 
and in the most approved modern manner. 

“SPACING TRACKS 

“In laying or relaying rails in any of the streets in- 
cluded in the accompanying ordinance upon which more 
than one track is located the distance between centers 
of tracks may remain as at present, but in order to accom- 
modate large, modern cars and provide for their safe 
passage this distance may be at least 9 ft. 814 in. be- 


tween center lines of tracks. ‘The tracks at curves wher- 
ever practicable shall be laid to such centers as to enable 
cars to pass with suitable and safe clearance. The exact 
location of tracks in the streets shall be subject to the 
approval of the Commissioner of Public Works. 
“RAILS 
**All new track construction hereafter laid in streets or 
public ways shall be laid with modern improved rails of 
the grooved type, weighing not less than 129 lb. per 
yard, which shall in all respects conform to the specifi- 
cations for grooved rails as contained in Section 1944 
of the Revised Municipal Code of Chicago, as amended 
by ordinance of City Council passed Oct. 8, 1906; pro- 
vided that all rails used in the tunnels and on their ap- 
proaches, and in the subways and on their approaches, 
may be T-rail weighing not less than 80 lb. per yard. 
** JOINTS 
“All rail joints shall be either cast-welded, elec- 
trically welded or of a type which will give an equally 
smooth and even joint, except that the joint must be one 
which will provide a carrying capacity for the electric 
current equivalent to the carrying capacity of the rail. 
“TRACK SUBSTRUCTURE 
“The rails shall be laid upon concrete beams, wooden 
ties, steel ties or cast-iron chairs or in some other form of 
first-class modern approved street railway track con- 
struction. The foundation shall be either concrete, 
crushed stone or other ballast material which, in the judg- 
ment of the Board of Supervising Engineers, shall best 
suit the conditions of soil and drainage. Said founda- 
tion to be brought to the proper height to serve as a suit- 
able foundation for the pavement. 
“BONDING 
“In case the rails are joined by any other form of 
joint than a cast-welded or electrically welded joint, 
there shall be some form of bond used which will con- 
nect the ends of the rails in such manner that the con- 
ductivity of the joints shall be equivalent to the carrying 
capacity of the rail. The rails of each single track and 
the inside rails of the double track of all tracks shall be 
connected by cross bonds of No. 00 B. & S. gage cop- 
per wire spaced not more than 1000 ft. apart and prop- 
erly secured to the rails in such a manner that the full 
conducting effect of the wire may be utilized. The rails 
shall be so bonded or joined and such return circuits and 
other necessary devices installed as to prevent damage 
from electrolysis as effectually as possible. 
“SPECIAL WORK 
“At all points of intersection of the tracks of the com- 
pany with its own tracks or with the tracks of other com- 
panies there shall be provided suitable steel special work 
of ample strength and weight to correspond with the 
structure to which it connects. The frogs, switches and 
mates shall be provided with wearing plates of hardened 
steel. All special work and curves shall be laid in the 
same general manner required for straight-line track. 
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*“POLES AND WIRES 
“All new overhead construction shall consist of one 
trolley wire suspended over each track by span wires 
attached to poles set at the curb line or suspended from 
brackets attached to poles. : 
“The design of poles hereafter erected shall be sub- 
ject to approval of the Board of Supervising Engineers 
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Typical Clearance Layout for Double-Track Connecting 
Curves 


and shall be of iron or steel, weighing approximately 900 
lb. each, set in concrete and kept thoroughly painted. 
They shall be spaced on an average from 100 ft. to 115 
ft. apart for straight track, except at street intersections 
and so as not to obstruct cross streets, alleys or private 
driveways. The location of poles shall be subject to 
the approval of the Commissioner of Public Works. 

“All material used in the overhead construction shall 
be of the most modern type and shall be capable of sus- 
taining all the weights and strains that come upon it 
under normal conditions of operation and from wind, 
sleet and ordinary accidents. 

“The trolley wire shall be not less than No. 00 
B. & S. gage hard-drawn copper, unless the Board of 
Supervising Engineers shall approve other sizes for spe- 
cific cases. Phosphor bronze, silicon bronze or other 
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material equal in strength may also be used. Trolley 
wires shall be suspended not less than 1814 ft. above 
the rails, except when such wires are suspended under 
viaducts, bridges and other structures. There shall be 
at least two insulations between the trolley wire and the 
supporting pole. Span wires shall be galvanized iron or 
steel or silicon bronze.” * 
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STANDARD CURVES, TURNOUTS, ETC. 

In complying with the requirements of the ordinance 
governing the track construction the Board of Supervis- 
ing Engineers, acting in conjunction with the engineers of 
the railway companies, prepared standard designs for 
track special work, including standard curves and turn- 
outs. A standard curve clearance layout is shown 
on this page. To cover all cases which might arise 
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Standard Frog Arrangements Adopted by the Surface 
Railways of Chicago 


the radius of switches in the inside curve was fixed 
at 160 ft. and the outside curve and standard cross- 
over were fixed at 80 ft. The four designs of frogs 
shown herewith were made standard. Three of 
these designs required the 160-ft. radius switch with 
25 ft. of tangent between the point and frog, allow- 
ing the frog arms to vary from 5 ft. 6 in. and 4 ft. 
6 in. to 4 ft. 6 in. and 4 ft. The fourth design cov- 
ered the 80-ft. radius switch, allowing a tangent through 
the frog and a 28-ft. 3/16-in. over-all lead. In the 
earlier purchases the special work was largely solid man- 
ganese, but after three years’ experience with this type of 
construction the board decided to change to manganese- 
steel plate, cast bound, or what is commonly known as 
hard-center construction. 

Practical easements were devised and used for all 
curves. The design of these easements for the various 
radius curves and the 1 60-ft. radius turnout is based on 
compounding curves at uniform arithmetical intervals 
with deflection angles changed for the three designs, so 
that in one curve it is 20 minutes, in a second it is 30 
minutes and in a third | deg. A typical spiral is shown 
in the accompanying illustration. 

TYPES OF TRACK CONSTRUCTION 

In taking up the question of roadway and track mate- 
rial requirements the types were developed along lines 
that would permit the renewal of the rail without disturb- 
ing the, foundation. Each design was considered as con- 
sisting of two separate parts: (1) the substructure, in- 
cluding foundations and ties; (2) the superstructure, in- 
cluding rail track fastenings and paving. 

Six special roadway designs have been employed in 
the rehabilitation on the three surface lines. The first 
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of these designs is known as type No. 1, which is shown 
in Plate XIII. This type includes steel ties of special 
I-beam section, weighing 1414 lb. per foot, laid on a 
6-in. concrete foundation. In this type of construction 
the tie was employed to hold the track to line and gage 
and not to furnish a bearing for the rail, this load being 
taken directly by the concrete between the ties, which 
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Type No. 2 track construction, not illustrated, was 
developed in order to employ wooden ties instead of 
steel, thus reducing the rigidity. Investigations tended to 
show that wooden ties incased in concrete were practi- 
cally indestructible, but in order to secure wood which 
would show the best mechanical strength and at the same 
time avoid sap wood, yellow pine ties, 6 in. x 8 in. x 7 ft. 
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Type of Track Construction No. 2-A—Wooden Ties in Concrete 


were spaced at 4-ft. intervals. This method of trans- 
mitting the load to the foundation permitted the ties, 
which had a large and small flange, to be laid with the 
side flange up, offering a better working surface for the 
fastenings. In order to permit the removal of the rail 
without disturbing the tie, which was incased in the con- 
crete pavement foundation, a special form of fastening 
was designed. 

In laying type No. | construction, a trench is exca- 
vated to a depth of 191! in. for the ties and rail foun- 
dations, and the ties and rail are laid and fastened in 
position. Before the concrete foundation is put in place 
the track is lined and surfaced to centers and elevations 
furnished by the city, by means of blocks and wedges. 
The concrete foundation is put in place so as to form a 
continuous concrete stringer 18 in. wide on the base and 
32 in. wide at the bottom of the pavement foundation. 
In order further to reduce the quantity of concrete re- 
quired a similar concrete beam is laid under each tie, the 
subgrade between being at the same elevation as the base 
of the pavement foundation. A considerable portion 
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in size, showing 90 per cent heartwood, were made 
standard. Before any definite action was taken as to 
the feasibility of using treated ties, data were collected 
and several treating plants inspected. As a result of this 
investigation the board approved the use of treated ties 
for all rehabilitation work. At first a considerable por- 
tion of the ties employed was treated with zinc chloride. 
After these had been in service for some time it was 
found that the screw spikes had deteriorated badly owing 
to a local galvanic action in the bored spike holes, which 
were usually found to contain water. The presence of 
water and the zinc chloride around the spike made the 
whole act as a single-cell battery. As there appeared to 
be no method of stopping this deterioration, the board 
decided to abandon the use of the zinc-treated ties, using 
in their place untreated first grade white oak and soft- 
wood ties. A specification was also drawn for creosoting 
what are commonly known as mixed oak ties, which have 
been used in the rehabilitation work quite extensively. 
As an ordinary spike was not considered the correct thing 
to use in pine ties, because it did not offer sufficient re- 
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Type of Track Construction No. 3—Wooden Ties in Concrete on Stone Sub-base 


of the reconstructed track was along the old cable lines. 
Here the tie spacing was adjusted so that the tie centers 
conformed to the cable yoke centers and thus offered an 
additional bearing because the yoke foundations extended 
3 ft. below the street grade. The old cable slot was 


used as a trench to carry the six to nine single duct conduit 


for the underground feeder system. 


sistance against a tendency to withdraw it, a special 
screw spike, 34 in. in diameter under the head and 614 
in. long, was designed. To give the most satisfactory 
results the screw spike is used with a special tie plate, 
7 in. x 9YY in. in size, with a '4-in. shoulder on the top 
surface to assist in holding the track to gage and an in- 
dentation on the underside to make it adhere to the tie. 
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The tie plate is held to the tie by two fetter-drive lag 
screws, 3% in. x 2'4 in. in size. The tie plates are of a 
size figured to prevent wear on the tie due to rail pressure. 

The concrete foundation and the method of prepara- 
tion of type No. 2 construction are exactly similar to 
type No. 1, except that the wooden tie was used instead 
of the steel. After two years’ experience with this type 
of construction it was found expensive to prepare the sub- 
grade and that the tie spacing was such as not to afford 
a sufficient bearing for the rails. Type No. 2-A, as 
shown on the preceding page was then developed to re- 
move all the objections to type No. 2. The tie spacing 
was reduced to 3 ft. and the subgrade was made of a 
uniform width and depth, thus permitting the use of a 
10-ton road roller in the trench to make the foundation 
more stable. 

Type No. 3 track, on the preceding page, is a still 
more flexible construction and is one that can be employed 
in an improved street or one that is likely to be torn up 
to install a subway or sewer system. ‘This type elim- 
inates the high cost of removing concrete foundations and 
at the same time represents the minimum loss in material 
to the railway companies. It is a type that may also be 
employed in case it is necessary to reconstruct a section 
of track without detouring the traffic. The foundation 
in type No. 3 consists of crushed stone laid in a 24-in. 
trench which first has been thoroughly rolled by a steam 
road roller. The depth of the foundation under the ties 
is increased to 8 in., and instead of the edge of the trench 
under the paving foundation being reinforced, as in types 
Nos. | and 2, the trench is made rectangular in section. 
After the subgrade has been prepared the crushed stone 
is put in place and thoroughly rolled with a road roller. 
The ties are spaced at 2-ft. centers, and when the rail is 
in place the track is brought to line and surface by re- 
tamping that portion of the foundation under the ties, 
adding or removing material when necessary. ° 

In all types of track construction the concrete was 
mixed in proportions of | :3:6 and the base of the pave- 
ment foundation was placed at the bottom of the tie, 
being 7!/, in. for steel ties and 87% in. for wooden ties. 
After the permanent foundation is in place a cement mor- 
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Type of Track Construction No. 4—Wooden Ties in Concrete on Sub-base of Slag 


tar filler is placed around the rail of the same width as 


the over-all width of the ball and groove. In all cases 


the sand cushion is maintained as near IY in. as is. 


practicable. Granite block 5 in. deep and conforming 
to the city’s specifications forms the pavement surface. 
The size of the blocks is such as just to fit between the 


tie rods, which are spaced at 6-ft. intervals, thus enabling 
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the pavers to work at as many points along the finished 
track as may be required to keep up with this phase of 
the work. A 214-in. crown is left in the pavement be- 
tween the inner rails of a double track, but no crown is 
provided between the rails of each track, as the outside 
rails are 14 in. below grades, affording necessary drain- 
age. Approximately '4-in. joints are left between the 
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Standard 129-lb. Grooved Rail and 145-lb. Curve Guard 
Rail 


blocks, and after the pavement has been laid it is swept 
with dry gravel, which forms the only filler. 

In addition to the types of track construction already 
described, two special designs were made for use in the 
outlying districts. One of these, known as type No. 4 
and illustrated on this page, consisting of wood ties in 
concrete on a slag foundation, was designed especially 
for the Calumet & South Chicago lines, where the ordi- 
nance permitted the use of the 7-in. T-rail with the spe- 
cial rail brace. This type of construction is similar in 
many features to the others except that brick forms the 
pavement wearing surface. The special rail brace em- 
ployed in this type consists of a combination tie plate 
and brace made of malleable iron. The bearing surface 
of the brace is ground to fit the contour of the rail and 
the tie-plate section is slightly tapered or canted to give 
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the axis of the rail a slight inclination against the thrust 
of the wheel flanges. 
Type 5 construction is not described or illustrated in 
view of the fact that it was discarded. 
RAIL SECTIONS, TIE RODS AND JOINTS 
The Chicago rail section specified by the 1907 ordi- 


nance is of the design above shown on this page. In 
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drafting the specifications for manufacturers the board 
provided a rail that would give maximum service under 
the heavy traffic conditions prevailing in Chicago. In 
chemical composition these percentages were specified: 


Percentage. 
Bessemer. Open-Hearth. 
Woe Sie. Ic eae SRD CIO Oe ee oi oor 0.50 to 0.60 0.60 to 0.75 
Sulphur not to exceed... ...02.eeseeceee 0.08 0.06 


Phosphorus not to BR CEOG sete ctare ous wl cua cece as 0.04 
TCG OE. LO TEXCCCE ors cla aie nie eisres vise. at 0.20 0.20 
Mean manesen ts se dae sciee int saitels rletsiese seins 0.80 to 1,10 0.60 to 0.90 


The rail specification also includes the requirement 
that the number of passes in rolling shall be such as to 
make the temperature at the final pass not to exceed 2000 
deg. Fahr. 

The guard-rail section is also shown on the preceding 
page. In the designing of this guard rail the wheel and 
track standards approved by the board were provided for 
and the chemical composition is as follows: 


Percentage. 
Bessemer. Open-Hearth. 
SSEANCT) sb Rene an coe Ar Gna ae GO UDOR opera 0.45 to 0.50 0.50 to 0.65 
Phosphorus 0.10 0.06 
Sulphur not to exceed.......cereeeeeeee 
Silicon not to exceed......... eee eeeeernee 
Manganese 


0.04 
0.20 
0.60 to 0.90 


The standard tie rods shown on this page are of a 
thickness designed to give a minimum joint between the 
paving block. These rods are spaced at 6-ft. intervals 
and the center of the rod opening in the web of the 9-in. 
rail is 51% in. above the base. All joints are elec- 
trically welded by the Lorain process. The ordinance 
required that the conductivity of the joint should not be 
less than the conductivity of the rail, and this requirement 
was made a part of the contract with the steel company 
which did the work. A completed joint is shown in 
Plate XVI. Cross bonds are installed about every 300 
ft. with taps to the return feeder, which is laid on the 
paving foundation in the sand cushion. 

SPECIAL WORK 

In the specifications for the manufacture of special 

track work all designs were made to conform to the 
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general principles laid down by the board as to clearance 
and curvature. The gage of all special work, except that 
having a curvature of less than an 80-ft. radius, is main- 
tained at 4 ft. 814 in., and for 80-ft. radius or less the 
gage is increased to 4 ft. 834 in. Another requirement is 
that all special work shall be built to conform to the true 
gage specified, with a maximum tolerance of 1% in. The 
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dimension tolerance permits a |-in. clearance at joints, 
and the rail length for connections is limited to 5 ft. 
All curves are double-guarded when the radius is 80 ft. 
or less and single-guarded up to a 1000-ft. radius. A 
wheel-tread clearance of at least 31/2 in. has been pro- 
vided in all switches, mates and frogs. The flangeway 
depth is limited to 11/16 in. In tongue switches some 
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Standard Tie Rod 


are operated electrically and others manually, but in all 
cases the manufacturer is required to provide a lug and 
to limit the throw to 114 in. In a number of cases frogs 
have been installed to provide an unbroken main line, as 
shown in the accompanying illustration. 

ROMAPAC RAIL 

In September, 1911, the Board of Supervising Engi- 
neers authorized the installation of a composition rail 
known as “‘Romapac.’’ Following this authorization 
both the surface railways placed an order with the Con- 
tinuous Rail Company, New York, for a 2-mile experi- 
mental installation. Owing to the fact that the laying of 
this type of rai! was not started until late in the year only 
1 mile has been laid up to the present time. This experi- 
mental section is between Thirty-first and Thirty-eighth 
Streets on Halsted Street. 

As described in detail in the ELECTRIC RAILWAY 
JOURNAL for Dec. 23, 1911, this composite rail con- 
sists of a lower or base rail and an upper head with 
flanges for crimping it onto the head of the base section. 
The base was laid in a way similar to the No. 3 track 
construction, except that steel ties were used. A special 
machine provided with rollers bends the flanges of the 
head section securely into place. This bending machine 
also carries a device whereby the flanges may be cut and 
the head torn off to prepare the base section for a new 
head. A view of the machine at work appears in Plate 
XVI. 

The section used in Chicago weighs approximately 
158 lb. per yard, the base weighing 77 lb. and the head 
81 Ib., forming together a Trilby rail, which was rolled 
by the Carnegie Steel Company. Although this com- 
posite section weighs 158 Ib. and the Chicago section 
weighs 129 lb. per yard, a considerable saving in metal 
is expected when a renewal is to be made, as the head 
of the Romapac rail weighs only 81 Ib. per yard, while 
the 77-lb. base, it is expected, will remain unaffected by 
service. 

The same crimping machine which was used on an 
installation with 105-lb. rail in Leeds, England, was 
brought to this country and used in Chicago. Owing to 
the increased weight and size of the head which it was 
necessary to use in Chicago, considerable difficulty was 
experienced, and the crimping machine was to a certain 
extent overtaxed. To fulfil the Chicago contract the 
engineers have re-designed ‘this equipment so that the 
heavier section may be handled more readily. 
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ROADWAY DEPARTMENT FORCES AND EQUIPMENT 

Although the Board of Supervising Engineers pre- 
pared or approved all plans and specifications relative to 
track and roadway construction and supervised the actual 
work, the planning and carrying on of the rehabilitation 
devolved on the track and roadway departments of the 
three companies concerned. When one considers the 
magnitude of the work accomplished it is not hard to 
realize the great responsibility which fell on the heads of 
these departments. The track rehabilitation force during 
the three years following included more than 14,000 
laborers, 8000 of whom were employed by the Chicago 
Railways. 

The organization of the Chicago City Railway track 
and roadway department includes a superintendent of 
tracks who has supervision over both construction and 
maintenance. The maintenance forces are divided into 
seven sections consisting at the present time of ten men 
each. The seven sections are divided into two districts 
consisting of four and three sections under the super- 
vision of a general foreman. In dividing the territory 
covered by the City Railway’s lines each section con- 
tains about 50 miles. One timekeeper is .furnished for 
every three sections of the maintenance forces. He 
makes all daily reports to the general office relative to 
daily labor distribution. ‘The method of keeping time 
includes what is known as the “‘duplicate timebook sys- 
tem.” The timekeeper keeps the original record with 
him at all times, except at the end of the pay period when 
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the payrolls are checked against it. A duplicate copy 
of the timebook is sent to the general roadway office each 
day, where the record is copied from it onto the payrolls. 

Track rehabilitation is handled by a general foreman, 
who reports direct to the superintendent of tracks. The 
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form of daily report of track rehabilitation is reproduced 
on this page. The organization of the reconstruction 
forces and the method of handling the different types of 
track reconstruction are similar to those employed by the 
Chicago Railways Company. Each general foreman is 
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provided with a blank form for a special daily report of 
track construction, a copy of which is shown above. This 
report keeps the superintendent of tracks advised as to the 
number and kind of men employed in each gang, and by 
means of a printed map showing a section of double track 
with lines for street intersections an illustrated record of 
the daily progress is furnished. A similar daily report 
which is supplied to the section foreman contains a double- 
track intersection diagram on which renewals to crossings 
and special-work connections may be indicated. From the 
daily reports a card index record of straight track and 
special work is compiled, as reproduced on the following 
page. Under the heading ‘‘sketch,’’ shown in the spe- 
cial-work record form, a plate is made of each com- 
plete layout purchased from one manufacturer. By in- 
serting the numbers of the pieces on this sketch, which 
are found on the manufacturer’s drawings, a correct rec-: 
ord of the renewals may be obtained. 

The reconstruction work of the Chicago Railways 
Company was handled by the roadway department of 
that company, under the supervision of a general road- 
master and two assistants. One assistant has charge of 
what is known as the northern division, which includes 
20834 miles of track, and the other assistant has charge 
of what is known as the western division, which includes 
256 miles of track. This mileage is exclusive of tracks 
in loops, carhouses, car yards and material yards. Super- 
vision on divisions and various subdivisions includes both 
construction and maintenance of track and roadway. At 
the present time so much of the track under heavy traffic 
has been rebuilt that the maintenance is at a minimum and 
requires only 160 men to carry on the work. The main- 
tenance forces are divided into nine subdivisions with a 
foreman in charge of each gang, who reports directly to 
the assistant roadmaster. 

Where the amount of track to be reconstructed is such 
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Track and Overhead Plate XI 


Intersection of Halsted Street, Grand Avenue and Milwaukee Avenue, the Most Complicated Arrangement of 
Special Work in Chicago 
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Construction View of Above Intersection During Process of Installation by the Chicago Railways 


Track and Overhead 


Portal to Subway Under Chicago & Northwestern Railroad Station to the Washington Street Tunnel Under 
the Chicago River 
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La Salle Street Tunnel of the Chicago Railways Under the Chicago River—View at North End of Twin Bore 


Track and Overhead Plate XIII 


Type No. 1 Track with Conduits in Place in Old Cable Slot 


late XIV Track and Overhead 


No. 1 Track Complete and Ready for the Installation of Paving 


‘Track and Overhead Plate XV 
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Type No, 1 Track Laid Upon Sub-Grade and Ready for Concrete Filling 
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Track Jacks and Blocking for Type No. 2-A Track— 
Chicago Railways 


Electric Welding Outfit—Chicago City Railway 
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Track of the No. 2-A Type Ready for Paving— 
Chicago Railways 


Rail-Crimping Machine—Chicago City Railway 
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as to permit the organizing of a force which may be main- 
tained for several months at one time the total number 
includes about 350 men. ‘The force is split into ‘seven 
smaller gangs, each of which is in charge of a foreman. 
The first division, which is rather large, removes the old 
track and completes the excavation. In most localities 
the paving is so bad that no attempt is made to save the 
old material. Holes are cut through the pavement at 
close intervals so that jacks may be inserted under the old 
rail, and it is pried from the ties and snaked to the curb. 
The ties are then removed and the loose material loaded 
in dump wagons and hauled to the nearest dumping 
ground. Following this a rooter loosens up the earth in 
the trench, and it is hauled away until the proper depth 
has been reached. In types Nos. 2-A and 3 construc- 
tion the subgrade is thoroughly rolled by a road roller, 
after which the tie gang places the ties in position, rolls 
the rail in place and applies the temporary angle bars. 
Immediately behind the tie gang is a small force which 
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places the tie plates, bores the ties for screw spikes and 
screws them down to the permanent position. Both the 
boring and the turning of the screw spikes in place are 
done by motor-driven tools, thus enabling a few men to 
keep up with the progress of the work. A lining and 
surfacing gang follows the spikers, lining and surfacing 
the track to center and grade stakes, furnished every 50 
ft. The track is first brought to approximate line and is 
then elevated by screw jacks to the finish grade, where it 
is held in position by blocking and wedges. A view of 
the type of jack employed and the method of blocking is 
shown in Plate XVI. The blocking is all made of hem- 
lock and is placed at 4-ft. intervals. As the concreting 
progresses every other block is removed, but before it is 
removed the elevation and line are checked. 

The concrete gang includes a sufficient number of men 
to keep a '4-yd. batch mixer of the Chicago type busy 
at all times. Material is delivered beside the mixer by 
teams and handled to the elevators by wheelbarrows. 
When everything is running smoothly this gang will mix 
and place about 175 yd. of concrete or finish approxi- 
mately 500 ft. of track per ten-hour day, ready for the 
pavers. As a period of fourteen days must elapse before 
traffic can be turned over to the new track, the paving is 
put in place, except at the joints, which must be left open 
so that the electric welder can do its part of the work. 
The Board of Supervising Engineers requires seven days 
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for the setting of the concrete before the welder is 
allowed on a section of track. The work of the pavers 
includes placing the sand cushion, laying the granite 
block and spreading tar and dry sand over the surface of 
the finished pavement. In construction No. 3 the process 
is about the same as for No. 2-A except that the stone 
ballast is placed in position and rolled before the track 
is laid. 

The concrete mixer is novel in design in that it has 
been equipped with an elevator or skip on each side of 
the drum. The whole outfit has been mounted on an 
old single-truck motor car with one-half of the body re- 
moved, forming a platform for the mixer, and the other 
half left in place, forming a cab for the motorman. The 
vestibule has been removed and the controller and brake 
equipment has been installed in the car body so that the 
motorman can sit facing the mixer. <A view of the mixer 
is shown in Plate XVII. 

The Chicago City Railway Company employs a 
Drake mixer in its reconstruction work, as shown in Plate 
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XX. The materials for the concrete are distributed 
along the street in the 1 :3:6 proportions in a continuous 
mound, the crushed stone on the bottom, the sand next 
and the cement on top. ‘This mixture is shoveled by 
hand into the endless-chain conveyor which forms a part 
of the mixer and delivers the material to the drum. ‘This 
endless chain slides in an 18-in. steel channel which is a 
part of the steel car body. The whole is mounted on a 
trailer truck and motor truck and is motor-driven. The 
controller has been installed at the rear end of the car 
over the delivery spout. 

Whenever it is possible to close a section of street to 
vehicular traffic and the rehabilitation or construction 
work includes double track, a Thew automatic steam 
shovel is employed to do the excavating. In case the 
trench is of a single-track width only it is not possible to 
work the steam shovel economically. A cost record of 
the excavating done by the steam shovel shows that ma- 
terial was handled for 314 cents per cubic yard. 

To take care of the large number of small tools neces- 
sary to equip the reconstruction gangs, both railway com- 
panies have put tool wagons in service. These are used 
to transport the tools to the different jobs and are usually 
located on vacant property, so that it is unnecessary to 
shift them from day to day as the work progresses. In 
addition to the wagon, which is in charge of a tool man, 
a small tent is generally set up and a platform built beside 
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it. All lamps are trimmed, tools are sharpened and re- 
paired in the tent and the platform in the open is used 
as a storage space for the tools outside of working hours. 
A view of a typical tool camp outfit is shown in Plate 
XVII. 

Before starting reconstruction on any line the question 
of how to handle the traffic during the rehabilitation re- 
ceives careful consideration. Three methods have been 
employed. One is completely to divert passenger trafic 
to another street so as to give the free use of at least one 
track during the reconstruction period. In many cases it 
was not advisable or practicable to employ this method, 
so that streets were closed to vehicular traffic in !/2-mile 
sections, except at the street crossings, and two temporary 
tracks were constructed on each side of the street beside 
the existing tracks. This method allowed the use of one 
track for construction purposes all of the time and one 
track for the passenger traffic to the places of business 
along any line. 

This was, however, found objectionable, and a third 
method was adopted for business streets which included 
one temporary track and the blocking out of sections of 
the old track for passing sidings, thus leaving one side of 
the street open to vehicular trafic. This method is prac- 
ticable when portable crossovers are used at points where 
the traffic is to be turned over the temporary track or 
where the old track is to be used as a passing siding. In 
cases where the third method has been employed a con- 
siderable saving has been made by removing the paving 
from around the old track and shifting it to the position of 
the temporary track. In many instances, however, this 
could not be done owing to the condition of the old track, 
which would not stand the transfer without going to 
pieces. In other instances the old track could not be re- 
moved owing to the density of traffic on the double track. 
The temporary tracks are laid with skeleton construction 
on top of pavement, and when the old rail cannot be 
used ordinary light-section T-rail is purchased and em- 
ployed for this purpose. 


MATERIAL YARD SITUATION OF CHICAGO RAILWAYS 


In order to handle the large amount of reconstruction 
work on the Chicago Railways’ lines, the question of 
locating storage yards for the track and roadway mate- 
rial received careful consideration. The location of the 
yards was largely dependent on available sites and their 
steam road connections. Five yards situated in different 
parts of the city serve the track and roadway department. 
These yards are comparatively small because all mate- 
rial that could be delivered on the work was purchased 
in that way. Crushed stone, sand and cement were 
bought under these terms. The fact that most of the 
yards did not have rail connection with the city lines made 
it necessary to handle the material from the yard to the 
work by teams. This method was thought to be eco- 
nomical, as it did not interfere with the regular service 
and allowed the raw material to be deposited in smaller 
quantities at the exact point where it was required. 

The storage yard at Polk and Rockwell Streets is the 
headquarters of the storage yard foreman, and all other 
yards are subsidiary to this. It is centrally located rela- 
tive to the lines in the western portion of the city and con- 
sists of a city block of property. It has a steam road 
connection, but no rail connection to the city lines, thus 
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requiring everything to be handled by team. The equip- 
ment at the yard includes three gin poles employed in 
loading and unloading rail and special work, besides a 
three-legged revolving derrick. This derrick is quite 
large, covering a considerable portion of the yard, and 
is used to load material on the wagons. It is driven by 
a 20-hp motor which is gear-connected to three drums. 
The motor is operated by a General Electric R-28 con- 
troller, and the three drums forming the hoisting engine 
are controlled by a set of foot and hand levers. Practi- 
cally all material is delivered by hired teams, but when 
any special work is to be transported a 25-ton truck is 
provided by the company. 

The material at the Rockwell Street yard includes rail, 
special work and fastenings, pipe and coal. Everything 
except bolts, coal and tie rods is stored in the open, a 
metal-clad shed being provided for the material which 
might be injured by the weather. In the temporary con- 
nections of the rail a large number of bolts have their 
threads injured by re-handling, and a section of the stor- 
age building has been set aside where these damaged 
bolts are reclaimed. The tools for this work include a 
set of dies and a workbench, and with this small outlay a 
considerable saving is effected in reducing bolt pur- 
chases by the company. In addition to the rail stock at 
this yard, which averages about 5000 tons, stock con- 
sisting of 3000 tons is kept at a subsidiary yard in an- 
other section of the city. The granite paving block is 
stored at a third yard, and one yard is maintained for old 
material. 

A large part of the old rail and ties is sold on the 
street, subject to prompt removal. ‘The old rail is sold 
at the best price obtainable as scrap, and the ties are sold 
for 5 cents each, being used as firewood and fence posts. 
Whenever granite block is removed from the streets it is 
taken to a storage yard, where it is redressed if it is not 
under size. If the block is too small it is crushed by the 
company’s stone crusher situated at the yard for storage 
of old material and hauled back on the street for con- 
crete work. 


All yards are equipped with an office under the charge 
of a storage yard attendant. In case material over and 
above that ordered out by the general office is required 
on any particular job the general foreman issues an 
emergency order on the yard. These orders are retained 
by the yard office as a record, but a special manifest copy 
of the order is made and forwarded to the office of the 
roadmaster. When requisition is made either on the 
general storehouse or on the roadway material yards by 
the roadmaster’s office another special form is furnished. 
If the stock of new material at the storage yard has run 
low the roadmaster makes a requisition on the purchasing 
agent, which first must be approved by the roadmaster 
and the general manager. 


In order to keep an accurate check on the material 
received and delivered at each job, a space is provided 
for this purpose on the track foreman’s daily report. 
This form is made by a timekeeper provided for each 
large gang. This timekeeper checks the material and 
the men, the latter being checked in four times each day. 
The timekeeper reports to the general roadmaster’s office 


each morning so that his record may be cleared in case of 
errors. 


ia 


— 


OcrozEr iS; tOTz2.| 


CHICAGO CITY RAILWAY MATERIAL YARDS 

The Chicago City Railway Company has four mate- 
rial yards through which material is handled for both 
maintenance and reconstruction work on track and road- 
way. ‘The principal one of these yards is situated at 
Thirty-ninth and Halsted Streets. Every facility for 
guickly and economically loading and unloading material 
has been installed at this point, and probably no mate- 
rial yard in the country can claim a more complete equip- 
met. The labor-saving machinery includes an electric 
locomotive crane equipment with a clamshell bucket, a 
steam locomotive crane with clamshell bucket, two elec- 
tric boom derricks equipped with tongs for handling 
rail and special work, an electric switching engine, a 
special-work crane car, and tie and granite block con- 
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unload from forty to fifty cars of material per day. The 
yard is under the supervision of the general storekeeper, 
who reports to the general stores department. 

In order to keep an accurate check on the material and 
supplies received at this yard, a special form is provided 
which is filled in with a list of material received from any 
one manufacturer. This form is supplied in duplicate; one 
copy is forwarded to the material and supplies accounting 
department and the other is retained for the storeyard 
record. ‘The storeyard record consists merely of a card 
ledger showing the quantity of stock in the yard at any 
time. The daily report of material which is sent to the 
stores department is turned over to an item ledger clerk, 
who makes a record of the material received. 

All material for reconstruction is ordered by the ma- 
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Plan of Chicago City Railway’s Track Material Yard at Thirty-ninth and Halsted Streets 


A general view of the yard and equipment is 


veyors. 
shown in Plate XXI. 

All material is received over the steam road connec- 
tion to the yard and is checked in by weight over a track 


scale. As all material is purchased in carload lots, a 
large yard area is necessary to take care of the crushed 
stone, sand and granite block stored at this point for con- 
struction purposes. The material is handled from the 
storeyard to the different construction jobs by twenty 
work cars. After considering the question of transpor- 
tation from the storeyard to different points in the city, 
the roadway department decided that, owing to the fact 
that work cars were at its disposal both day and night and 
were operated by company employees, material could be 
handled with more economy than if it were transported 
by hired teams. 

The system of handling material at this yard has been 
a large factor in making an installation of this character 
profitable to the company and enables the stores depart- 
ment to keep an accurate check on all material received 
and delivered. The yard force includes about sixty men 
when considerable reconstruction work is in progress. 
This force is divided into small gangs under the super- 
vision of a foreman who has a certain kind of material 
to handle. Owing to the labor-saving equipment in- 
stalled, this comparatively small force has been able to 


terial clerk with each construction gang. ‘The order is 
made on a form provided for the purpose. It consists 
of three copies; one copy is retained in the order book 
as the material clerk’s record and the other two copies 
are sent to the general yard foreman at the yard filling 
the order. Each request specifies but one kind of mate- 
rial. The foreman making the request fills in the quan- 
tity and quality of material ordered, the account num- 
ber, location and the division or item number. When the 
request reaches the general yard foreman it is turned over 
to the foreman having charge of unloading and loading 
the particular material requested. He fills the order and 
sends it to the stock clerk, who inserts the car number, 
quantity delivered, the date filled, lot number and stores 
register number, signs the request and returns it to the 
general storekeeper. The receipted copy of the request is 
then turned over to the motorman delivering the material, 
who obtains an acknowledgment of its receipt from the 
foreman who originally made the order. The request is 
then returned to the stock clerk, who makes a record in 
the stock ledger and sends the original and receipted copy 
of the request to the material and supplies accounting 
department, where it is checked, priced, extended, verified 
and filed. A form similar to that for ordering material 
for reconstruction is furnished for material and supplies 
returned to stock. This form passes through the same 
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hands as the request, except that the record is entered as 
a credit to the department which returns the material. 

In order that the material and supplies accounting de- 
partment may know at all times the quantity of material 
on hand at any particular yard, an item stock record is 
kept. By making a careful study of the material re- 
quirements from time to time a maximum quantity and a 
minimum quantity necessary have been ascertained. 
Whenever the amount of material supplied the different 
departments, as recorded on the supplies requests and 
deducted from the amount of material on hand, has 
reached the minimum which has been fixed, the maximum, 
which is also made a matter of record, is ordered by the 
head of this department from the purchasing department. 
All work in the material and supplies accounting depart- 
ment has been made automatic by this minimum and max- 
imum amount of material record, and whenever, the min- 
imum of any particular material is reached the special 
form, reproduced on this page, which is known as the 
“item ledger clerk’s notice,” is furnished to the head of 
the department. Material and supplies requests are for- 
warded to the accounting department four times each day 
so that a very close record may be kept of the material 
on hand at all times. The simplicity of this method is 
obvious, and as so close a record of the material on hand 
is available at all times, the total quantity at any time 
is never more than enough to supply the department until 
an additional shipment can be delivered. This system 
not only allows the material and supplies department to 
make prompt deliveries because it has determined the re- 
quirements, but it keeps the stock at a minimum. 

TUNNELS UNDER THE CHICAGO RIVER 

One of the requirements of the 1907 ordinance becom- 
ing effective upon its acceptance by the Chicago Rail- 
ways included the completion of the work of lowering 
and reconstructing the tunnel under the South Branch 
of the Chicago River, near Van Buren Street, which had 
been under construction since January, 1906. The con- 
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work as started on the Washington Street tunnel and a 
complete reconstruction of the LaSalle Street tunnel. 
The Van Buren Street tunnel was originally built in 
1890-94 to accommodate a cable line which was being 
built on Blue Island Avenue. The original design in- 
cluded a three-centered brick arch with a 30-ft. span and 
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20 ft. in height from the invert to the crown of the arch. 
The tunnel with approaches was 1517 ft. long. 

The Washington Street tunnel was originally built in 
1867 after several attempts and failures at different 
methods of construction. The land portion of the tunnel 
was constructed as a single bore with a segmental arched 
roof. The river section included a triple-bore tunnel, 
the northern bores of which were used for vehicular traffic 
and the southern bore for foot passengers. The tunnel 
arches were built of brick with a rubble-stone founda- 
tion and outer course. Its total length, including ap- 
proaches, was 1520 ft. The original LaSalle Street 
tunnel was built in 1869-71. It was similar in design to - 
the Washington Street tunnel except that the approach 
grades were steeper. ‘The total length was 1887 ft., of 
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struction of a false roof in the tunnel under the South 
Branch of the river at Washington Street and the re- 
moval of the old crown were also required. Plans and 
specifications for a complete reconstruction of the Wash- 
ington Street tunnel and also of a third tunnel, the 
LaSalle Street tunnel, were requested, and upon ap- 
proval the company was required to begin work at once. 
The outcome of the last two requirements includes the 


which 1170 ft. consisted of brick arch and 180 ft. of 
iron girders with brick jack arches between them. 

The maximum depth of the water over the tunnels as 
originally constructed was 18 ft., which was ample until 
the reversal of the current lowered the level and hence 
the depth of the river. In 1904 an act of Congress 
declared each of the tunnels under the Chicago River an 
obstruction to navigation. When this act was affirmed 
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by the United States Supreme Court in 1906 the work 
of lowering the three tunnels was started. 
THE LASALLE STREET TUNNEL 

The new LaSalle Street tunnel is typical of all and 
embodies some novel features in its construction. It 
was originally planned to use the old bore as a working 
drift for the new work, but serious leaks early in the re- 
construction period caused this method to be abandoned. 
The old tunnel was lowered so as to give the required 
depth of water by blasting, and dredging removed the 
remaining obstructions. Tentative plans were prepared 
along six different lines, but after careful consideration 
the Board of Supervising Engineers decided to use the 
twin-bore reinforced concrete type. Before working 
out the design details the following requirements were 
considered and made a part of the design: 

“The tunnel was to be so designed that it could be 
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the temporary approaches to the surface over the sub- 
way bore are 9 per cent grades. Two sections of the 
subway design are shown in the drawing on page 538; 
the south portal and the location where the change from 
the single bore to the twin bore is made are shown in 
Plate XII. In addition to the twin-bore section under 
the river a 10-ft. reinforced concrete conduit and 
water-pipe tunnel was constructed below the east bore. 
This small tunnel starts from wells sunk at North and 
South Water Streets and is 629 ft. long. 

In order to provide for the subway connection and 
the ultimate use of the tunnel, the retaining walls in the 
open approaches were made continuous from the street 
level to a point well below the permanent subway 
grade. At the portal of the tunnel these retaining walls 
reach a height of 40 ft. In order to stiffen them 
against longitudinal earth thrust and at the same time 
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Method of Lowering the La Salle Street Tunnel into the Chicago River 


ultimately the connection between the territory north of 
the river and a subway in the business district. 

“‘The tunnel was to be used temporarily by cars com- 
ing to the surface at either end. 

“The streets over and along the tunnel should be 
maintained for vehicular traffic during construction as 
well as after the work was finished. 

“The design should be such that there would be a 
minimum interference with car traffic during the change 
from surface to subway operation. 

“The probability was to be considered of a bascule 
bridge being built across the river at this street, the 
foundations to be carried over the tunnel to caissons sunk 
alongside the tunnel walls, and provision was to be 
made for a gravity dam in case the bridge foundations 
were built subsequent to the tunnel.” 

In general the LaSalle Street tunnel is 2000 ft. 
long with twin-bore permanent work built in the river 
section, 278 ft. in length, with 348 ft. of the same 
section on the south and 217 ft. on the north, making 
the total length of the twin tube 843 ft. In order to 
comply with the requirements imposed by the board 
relative to connection to the proposed subway system, 
the permanent track grade was made 3 per cent and 


provide for the temporary approach over the subway 
opening, temporary reinforced concrete struts were built 
in, making the maximum height of the walls 28 ft. These 
struts also serve as cross beams for the stringers in the 
temporary track approach to the surface. 

Probably the most novel feature of this piece of com 
struction is found in the design and installation of the 
twin bore in the river section. Owing to the fact that 
certain restrictions were placed on cofferdam construc- 
tion at this point by both the city and the United States 
government, the contractor submitted a steel-tube design 
to the board for its approval. This design contemplated 
the construction of the tube at some convenient point 
along the river, bulkheading the ends and floating it to 
the tunnel site where it would be sunk to position after 
the river bed had been dredged to the proper level. 
After careful consideration the board accepted this de- 
sign, and work on the tunnel proceeded with this type 
of construction for the river section in view. The steel 
tubes were built at a point on the north branch of the 
Chicago River, and after the bulkheads had been in- 
stalled, they were floated to LaSalle Street where the 
bed of the river had been prepared. To insure the 
proper elevation of the tubes when sunk to position, pile 


540 


landing platforms were provided 50 ft. from each end, 
and additional steel was added to the tubes at the same 
points so as to keep them in the normal position when 
they landed on the platforms. After the tubes had been 
lined with the permanent reinforced concrete lining to 
such a point as to bring the whole tube to equilibrium in 
the river, it was swung into permanent alignment by 
steam tugs. When the correct alignment had been 
reached the tube was made fast by cables attached at 
the four corners. These cables were attached to pile- 
driver engines anchored at predetermined points in the 
river. To take all the precautions conceivable against 
failure, two hoisting engines were mounted on the cen- 
tral piers of the Wells and Clark Street bridges, a block 
each side of LaSalle Street, with a line of cable between 
them which passed around the tube. The Sanitary Dis- 
trict shut down its hydroelectric plant at Lockport, thus 
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Manhole connections through wells provided at each 
end of the tube furnished access to the interior, and cof- 
ferdams built at each end formed a section of the dam 
which was employed in making the connection to the 
shore sections of the tube. Work was started on the 
LaSalle Street tunnel in September, 1909, the concrete 
work was completed in May, 1912, and it was opened 
for regular service on July 21. The designs were 
made by the engineering department of the Chicago Rail- 
ways, with John Z. Murphy as chief engineer, and the 
details of the steel tube were worked out by E. C. and 
R. M. Shankland, consulting engineers of Chicago. The 
contract for building the tunnel complete was awarded to 
the M. H. McGovern company. 

OVERHEAD CONSTRUCTION STANDARDS 

When the fact that more than 722 miles of trolley 
wire has been strung on the surface lines in Chicago 
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Middle....... Dm. 6.625 7.625 7.625 8.000 7.625 6.625 8.625 6.625 9.625 7.625 7.625 

pil Wee oe De. 5.563 6.625 6.625 7.000 6.625 5.563 7.625 5.563 8.625 6.625 6.625 

Weights, tb.: 

Otalin, aeee =: 918 893 1362 1313 1309 1003 1607 1078 1916 1390 1476 
Butt. 659 566 8613 800 774 716 915 791 1136 817 903 
Middle 150 212 301 354 320 178 409 178 457 358 358 

fd Soren ee 109 115 200 159 215 109 283 109 323 215 215 

Pipe: 
Butts eee ee Spec Spec. Spec. x x x x x x 
Middle Std. Spec x Spec x Std. x Std. oe mk x 
jaf bag ae tee Std. Spec ye Spec. ne Std. x Std. x x x 
Weights per Ft.,| lb 

La eae ae 37.67 Sone 47.85 48.75 43.00 37.67 48.136 37.67 54.072 43.00 43.00 
Middle....... 18.76 22.34 37.67 36.00 37.67 18.76 43.00 18.76 48.136 37.67 37.67 

126 Wee crepe 14.50 15.30 28.58 20.51 28.58 14.50 37.67 14.50 43 .000 28.58 28.58 

Load, 3-in. de- 

flection, Ib.: 
Wrought iron. 575 726 1024 1053 840 391 937 318 1051 655 519 
Steel......... 633 800 1127 1160 926 431 1033 350 1157 722 573 
Set load...... 1800 2000 2700 3000 2400 1500 2700 1500 3200 2100 2000 


Std. indicates standard weight tubing. 
X indicates extra heavy-weight tubing. 

Spec. indicates special weight tubing. 
Modulus—For steel 27,000,000, for iron 24,500,000. 


stopping the flow of water in the Chicago River. Four 
scows with hoisting engines were anchored at points op- 
posite the ends of the tubes and a set of 42-in. x 8014- 
ft. plate girders spanned the space between them. These 
girders supported two sheave wheels over which the 
cables from the hoisting engines mounted on the scows 
ran, and connected to the three-cable belts around the 
tubes. A sketch showing the method of lowering the 
tubes is shown on page 539. After everything had been 
made ready water was allowed to run into the tubes 
through valves which had been placed in the two bulk- 
heads and the tubes soon settled to their permanent posi- 
tion. The stability of the twin bore was assured by hav- 
ing boats fill sand around it as soon as it was set on 
the landing platforms. 
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during the rehabilitation period is considered it is evi- 
dent that overhead reconstruction formed an important 
part of the work. Ass the underground district covers a 
large area, practically all the overhead lines include only 
the trolley wires and feeder taps. The line construction 
is particularly interesting because great emphasis was 
laid upon obtaining permanence in every detail, and the 
choice of construction material was based upon care- 
ful study and tests. 

The ordinances of 1907 practically fixed the over- 
head line standards. With these limits in view the 
board prepared plans and specifications to govern the 
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details of construction. The standard span-wire con- 
struction, as shown in the illustration on this page, 
includes tubular steel poles 30 ft. in length made up 
of three sizes of pipe, 5 in., 6 in. and 7 in. in diameter, 
with the large pipe or lower section of the pole made of 
extra heavy tubing. A table of the standard pole di- 
mensions is shown on the preceding page. ‘The larger 
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Standard Span Construction at Feeder 


sizes of poles shown were employed in special cases. 
The 30-ft. standard pole is set 6 ft. in the ground with 
about 6 in. of concrete in the bottom of the hole and 
3% yd. incasing it from the butt to the surface of the 
ground. Except in special cases the pole spacing has 
been fixed at 110 ft. with a feeder tap to take the place 
of the 34-in. galvanized iron-strand span wire every 
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Standard Overhead Construction at Double-Track 
Curve 


third pole in the downtown district and every sixth pole 
in the outlying districts. Two 5-in. wood-strain insu- 
lators have been included between the pole and the 
feed wire. In the underground district, i.c., the district 
where positive feeders are installed in conduits, taps or 
laterals are run from manholes to poles. In the down- 
town district where car traffic is heavy these taps are 
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taken off at every manhole between 300 ft. and 400 ft., 
and where traffic is lighter the taps are taken off at every 
second manhole, or between 700 ft. and 800 ft. The 
feeder connection is made through metal conduit which 
leads from the manhole up the side of the pole to a 
height of 10 ft. The connection between the under- 
ground system and the switch box is made with a 350,- 
000-circ. mil rubber-insulated, lead-covered copper cable, 
which is connected to a 350-amp quick-break, single- 
pole switch. It is protected by a lightning arrester 
which is connected to ground by a No. 6 flexible ground 
wire. A complete set of plans showing the overhead 
construction at street intersections has been developed, 
two samples of which are reproduced herewith. 
Whenever it does not conflict with the requirements 
of the ordinance the feed wire has been brought above 
the ground, and two types of cross-arms have been de- 
veloped for this purpose. One includes a wooden cross- 
arm supported on a cast-iron clamp and the other is a 
combination iron cross-arm and clamp. ‘Typical at- 
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at Double-Track 


Standard Overhead Construction 
Crossing 


tachments of these cross-arms are shown on the next 
page. To meet the trolley-wire conditions existing at the 
large number of lift bridges of different types, a counter- 
balanced trolley pan was designed. ‘This includes two 
sections. One is fixed and provided with pulleys which 
allow the counterweighted trolley to pass through when 
the bridge is in the open position; the other section is 
hinged so as not to kink the trolley wire but at the same 
time keeps the sections of the wire on the bridge alive. 
No special device is employed to make and break the 
trolley circuit at the center of the lift spans, as the line 
is fed from both ends of the bridge and center pans come 
in contact merely when the bridge is in the normal posi- 
tion. 

In trolley-trough construction, both in subways under 
the river and under viaducts, a number of designs have 
been employed. The principal difference in the designs 
is found in the headroom required for installation. The 
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patterns used by the Chicago Railways line department 
and that proposed by the board, which is largely used by 
the City Railway, are shown in the illustrations on this 
page. The designs are special in both cases and de- 
pend on the method of applying the ear connections to 
the trough for their insulation. In the LaSalle Street 
tunnel a special suspension was employed to support 
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Attachments for Iron and Wood Cross Arms 


the Chicago Railways standard trolley trough. This 
suspension consists of a structural steel bracket hung from 
wrought-iron hooks embedded in the concrete ceiling of 
the simple arch. This type of construction was used in 
the approach from the open incline to the twin-tube sec- 
tion, or a distance of 212 ft. on each side of the river. 

In order to verify the requirements’ in the specifica- 
tions for different kinds of material, the specifications 
provided for certain tests to be made on the finished 
product at the manufacturer’s plant. The pole speci- 
fications provided that 5 per cent of any pole order could 
be selected at random for test purposes. If any of these 
poles failed, an additional 5 per cent should be selected 
and tested at the expense of the manufacturer. In case 
any of the second lot failed it was considered cause for 
rejecting all. The tests included a deflection test to 
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Trolley Trough Construction Proposed by Board 


ascertain whether the total deflection exceeded 3 in. at 
the top when the pole was clamped rigidly for 6 ft. up 
from the butt. The test load was applied 18 in. from 
the top of the pole by means of a block and tackle. The 
permanent set in the pole one minute after release from 
the set load shown in the pole specification was not to 
exceed '/, in. In making a drop test poles were 
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dropped end on three times, from a height of 6 ft., upon 
a wood block resting on a rigid concrete base. If poles 
developed any signs of telescoping, they were rejected. 
A variation of 5 per cent over and under the specified 
weight is allowed. 

Wood-strain insulators were tested in order to secure 
a uniform and satisfactory trolley insulating construction 
to replace the types already in service. A\ll insulators to 
be tested were calipered as to diameter and measured as 
to length of break at the instant of failure. Each in- 
sulator was immersed in water for one hour and then 
submitted to voltage test after it had been wiped dry. 
After 6000 volts, 60-cycle a.c. had been applied to 
the insulator for five minutes the voltage was raised until 
a breakdown occurred. ‘The insulators were also tested 
for tensile strength by attaching U-bolts to the eyes and 
applying the load until they failed. 
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Trolley Trough Construction Used by the Chicago 
Railways 


At important points between the overhead and under- 
ground feeder systems a built-up structural steel pole 
was employed. The underground cables are carried 
within the pole from the conduit line at the base of the 
pole to the overhead cross-arm. In order to make this 
type of pole sufficiently strong to withstand the strains, 
it was made 16 in. square at the base and 10 in. at the 
top and built up of angles and plates. It was reinforced 
at the base by struts extending from a point 6 ft. above 
the butt to the channel footing. The plates on one side 
of the pole have been bolted in place so that they can 
be removed to give free access to the cables. The cables 
are protected at the pole top by a hood which keeps out 
water and snow from the interior of the pole. In de- 
signing the poles a maximum load of eight lead-covered 
1,000,000-circ. mil cables was used as a basis for es- 
tablishing the proper cross-sections. 
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Track and Overhead | Plate XVII 


Typical Tool Camp for Track Construction—Chicago Track of the No. 3 Type Ready for Paving—Chicago 
City Railway City Railway 


Concrete Mixer in Use for Reconstruction Work on Ogden Avenue—Chicago Railways 


Hight-Ton Steam Roller Used for Preparing Sub- Electric Clamshell Bucket Equipment—Chicago City 
Grades—Chicago City Railway Railway 


Track and Overhead 


Plate XVIII 
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Track and Overhead Plate XIX 
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Derrick Car Loading Rails Which Have Been Removed from Track—Chicago City Railway 


te XK Track and Overhead 


Supply End of Continuous Concrete Mixer—Chicago Piles of Material in Storage Yard—Chicago City 
City Railway Railway 


Continuous Concrete Mixer in Operation—Chicago City Railway 
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Discharge End of Continuous Concrete Mixer— 
Chicago City Railway 


Type No. 3 Track, Showing Method of Distributing 
Concrete Material on Unpaved Streets 


Track and Overhead — Plate XXI 


Tie and Paving Block Conveyor at the Thirty-ninth ard Halsted Street Yard—Chicago City Railway 


y-ninth and Halsted Street Yard of Chicago City Railway 


Electric Switching Locomotive at Thirt 


» XXII Track and Overhead 


Electric Switch Pan Manufactured by Chicago City Solid Trolley Crossing Manufactured by Chicago City 
Railway Railway 


Complicated Overhead Construction in Front of Kedzie 


Insulated Crossing Manufactured by Chicago City 
Railway 


Section Insulator with Star Marker for Motorman— 
Chicago City Railway 


Plate XXIII 


Training Employees 
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Instruction Car of Chicago Railways 


Interior of Instruction Car, Showing Arrangement of Apparatus 


XIV Training Employees 


Double-Truck Instruction Car in Chicago City Rail- Single-Truck Instruction Car in Chicago City Railway 
way Schoolroom Schoolroom 
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General View of Schoolroom of the Chicago City Railway, Showing Instruction Cars and Overhead Construction 
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TRAINING EMPLOYEES ON THE CHICAGO 
SURFACE RAILWAYS 


in employing and instructing trainmen are interest- 

ing because both portable and stationary schools 

are used. One company has the centralized form 
of organization in its transportation department and the 
other has a divisional organization with the car station 
superintendents in charge of all transportation matters 
which concern the lines operated out of their particular 
carhouse. 


THE CHICAGO CITY RAILWAY METHODS 


The transportation department of the Chicago City 
Railway Company is under the supervision of the super- 
intendent of transportation, who reports direct to the pres- 
ident, Leonard A. Busby. Every effort has been ex- 
erted to simplify the routine, so as to obtain economy 
and make the authority over trainmen removed only two 
steps from the president. The office force of the super- 
intendent includes a chief clerk, a time-table clerk and 
an employment agent. Four division superintendents with 
headquarters at the four carhouses report to the superin- 
tendent of transportation and have under their charge the 
traffic supervisors, receivers, starters and trainmen. ‘The 
detailed delegation of authority from the division superin- 
tendent to the starters in the carhouse is as follows: 

The division superintendent has authority to discipline 
and suspend trainmen and recommend discharge for dis- 
obedience of rules, but he does not hire or discharge men. 
He is responsible for the breaking in and proper training 
of student trainmen assigned to his division. He has 
charge of all depot receivers and clerks and is responsi- 
ble for the proper keeping of various depot records, in- 
cluding lost articles turned in on his division, and for 
the proper preparation and transmittal to the general 
offices of the various required reports, like trip sheets. 
register statements, trainmen’s time, receivers’ reports, 
accident reports, etc. 

The assistant division superintendent assists the division 
superintendent, particularly in outside work, in the main- 
tenance of schedules and the operation of cars. In the 
absence of the division superintendent, the assistant di- 
vision superintendent assumes full authority. 

Each supervisor has a regular district to cover and 
spends his time at congested points, patrolling the streets 
or riding cars. ‘The aim is to have all the supervisors 
out during the rush hours covering congested districts and 
during other hours either taking their relief or patrolling 
a larger territory. Supervisors are responsible for lifting 
blockades, maintaining proper spacing between cars, re- 
routing when necessary, and in general they regulate traf- 
fic and maintain prescribed schedules. In extreme cases 
they have authority to suspend men. 

Starters are stationed at important terminals and re- 
lieving points, and their chief duty is to see that cars 
leave terminals in accordance with prevailing timetables 
and that crews are on hand to make reliefs. As in the 
case of a supervisor, starters have authority to take a 
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trainman from his car for extreme breaches of discipline. 
A supervisor ranks above a starter in authority. 

The trainmen instructor and school of instruction are 
situated at the Seventy-eighth Street and Vincennes Road 
carhouse. They are under the supervision of the divi- 
sion superintendent at that point. 

The system of engaging and instructing trainmen em- 
ployed by the Chicago City Railway is elaborate. All 
men are engaged by the employment agent in the office 
of the superintendent of transportation. Applications are 
received between 8 and 10 o'clock each morning. When 
a man requests an application blank he is scrutinized for 
physical defects by the employment agent before he is 
furnished with the blank form. The form contains the 
usual questions regarding physique, character of family 
connections and previous positions. The following ques- 
tions, however, are a little out of the ordinary: “‘Have 
you any relatives in the employ of this company? If so, 
give their names and positions and where employed.” 
“Have you any financial interest in any business? If 
so, what?” “Have you ever been interested in any suit 
or claim for personal injury? If so, when and under 
what circumstances?” 

The age limits have been fixed between twenty-one 
years and forty-five years. The motorman’s height 
must not be under 5 ft. 7 in. and that of the conductor 
must not be under 5 ft. 8 in. There are no limits as to 
weight, but it is maintained as near the average for a 
given height as possible. Experience has shown that the 
married men are more stable than the unmarried, so that, 
other things being equal, the married man is preferred. 
In case the applicant states that he is a former employee 
his record is investigated. When the man is unknown 
the three references requested are referred to by letter. 
The company does not limit itself to the names furnished 
but writes to different railway companies throughout the 
country in case the applicant gives any evidence of former 
experience. Care is taken to be sure that those named 
as references live at the addresses furnished and some- 
times personal investigation is made. 

If the references prove satisfactory, the prospective 
employee is mailed a form letter advising him that an in- 
terview relative to his application is desired by the super- 
intendent of transportation. Should he pass this inter- 
view satisfactorily, the application is approved and he 
is sent to the company physician. If he passes the phys- 
ical examination, he is requested to report to the employ- 
ment agent the following morning with money to secure 
a uniform, badge, etc. 

At the present time the amount of money required is 
$35 from a conductor, which includes $5 as permanent 
deposit for his badge and $10 for change, and $25 
from a motorman, which includes $5 for a badge de- 
posit. The company is very strict in regard to badges. 
A replaced badge costs $5 and there is a standing offer 
of $2 reward to anyone who returns a lost badge. After 
the money deposit is made the applicant is sent to a tailor 
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to be measured for his uniform. No contract has been 
made with a tailoring firm for the uniforms, but a cloth 
of standard quality at a fixed price is specified, so that 
the selection of the tailor is on a workmanship basis. 

After securing a standard cap the man reports to the 
employment agent again and is then supplied with a 
student’s instruction order, an instruction record, a rule 
book, question book and special instruction book and is 
sent to the school for the preliminary lessons. Then he 
is sent to the division superintendent to whom he has 
been assigned, where he is put on with line instructors for 
fourteen days. The latter are usually old employees 
who are paid extra for this service. Each teacher signs 
the instruction record at the close of each day that the 
student has ridden with him. At the end of the fourteen- 
day period the division superintendent interviews the stu- 
dent, inspects his uniform and instruction record and, if 
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STUDENTS INSTRUCTION RECORD 


_—, Supt. of Transportation 


Mr badge. assigned to division __ 


Conductor 
was placed and has served as Student wotorman @8 follows 


SIGNATURE OF LINE INSTRUCTOR 


DATE | No. Trips 


Upon Inspection | tind that this Student is provided with the oroper uniform, that his 
been complete, and’ Lrecommentt him-for train service. 


instructions have 


____ Division Superintendent 


By. 


This Student-received his preliminary instructions on. 


and his firial instructions and examination on. 


Rating___ per cent Remarks: 


Instructor 


1 hereby, certify that 'have received instructions in accordance with the above and that! have familiarized 
myself with the general rules and special instructions of the operating department of this Company and will bo governed 
thereby In my conduct and duties toward the Company and its patrons und in the operation of its cars 


Student. See) 


Address__ 


Witness, 


Student’s Slip, Chicago City Railway 


satisfactory, recommends him for train service. With 
this indorsement the student is returned to the school for 
final instructions and examination. If he fails to pass the 
tests, he is returned for additional line instruction to the 
division to which he has been assigned. When the final 
examination is passed successfully, the student receives 
an appointment notice which instructs the superintendent 
of the same division to place him on the extra list. This 
notice is signed and returned to the office of the superin- 
tendent of transportation with the instruction record. 

All papers concerning any man’s appointment and 
record are kept on file in the transportation office. When- 
ever a default report is made by the inspectors or the 
divison superintendent, or in fact any information con- 
cerning a man’s record is received at the general office, it 
is filed by badge number in a special envelope. 

The trainmen’s record file vault not only covers a rec- 
ord of all the men employed in the past fifty years, but 
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is further interesting as illustrating the advance made in 
methods of keeping records on the shelves of the vault. 
The first form of record was kept in a small ledger about 
the size of an ordinary time book, while the records of 
the men now employed or recently checked out are kept 
in a large envelope in a modern filing cabinet. 


THE SCHOOL OF THE CHICAGO CITY RAILWAY 


The Chicago City Railway Company’s school for 
trainmen is situated at Seventy-eighth Street and Vin- 
cennes Road in a large room adjoining the trainmen’s 
clubroom on the second floor of the carhouse. The instruc- 
tion equipment includes a standard double-truck car and 
a single-truck car. Portions of the floor are removed so 
that all equipment is exposed to view. ‘The electrical 
circuits which would normally be applied to the under- 
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Student’s Slip, Chicago Railways 


side of the floor have been arranged on the top of the 
remaining portion of the floor which adjoins the side sills. 
Each wire is numbered at the controller and at points 
along its course from the controller to the motors so that 
any wire may be traced readily. All other wiring is in 
the exact position in which it is placed in the cars in 
service. No part of the equipment is omitted. 

An old skeleton type of motor truck was employed 
because it permitted the motor and brake equipment to be 
easily inspected. The three types of governors in reg- 
ular service, Allis Chalmers, a National Air Brake Com- 
pany’s oil governor and an old National Air Brake 
Company’s magnet type governor, are exhibited with 
portions of the shells removed so that the working parts 
may be inspected. Three types of controllers, the K-6, 
K and K28-E, have been connected ready for service, 
two types on the double-truck car and one on the single- 
truck car. 
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The single-truck car is typical of the outlying cross- 
town equipment. ‘The body above the floor has been 
skeletonized so that the view is unobstructed through the 
sides and floor. The arrangement permits all lighting 
and power circuits to be installed as for service. Both 
cars are elevated above the floor so that the wheels will 
revolve and any actual operating condition may be tested. 

A section of double-truck trolley wire has been in- 
stalled to familiarize the trainmen with overhead con- 
struction. This section shows two types of span wire 
construction, the plain and the feeder tap spans. It also 
includes all types of strain insulators, section insulators, 
insulated crossings and solid crossings employed in the 
company’s overhead lines and an electric switch pan. 
This section of overhead is alive and supplies energy to 
the double-truck car through a wire connection to a 
standard supporting the circuit-breaker. The energy sup- 
ply to the single-truck car is taken from the wire through 
the trolley wheel and pole. 

In order to supply practical examples of the results of 
faulty handling of cars, equipment crippled in actual 
service is shown to the students. ‘This defective equip- 
ment includes a burnt-out controller, a pair of wheels with 
a flat tread and a broken flange on which has been 
mounted a complete motor with one-half of the shell re- 
moved to show the results of a broken armature bearing 
and defective winding, a broken trolley base and a de- 
fective circuit-breaker. Other small equipment in con- 
dition to be inspected consists of a lightning arrester and 
an electric switch. One end of the room is fitted with seats 
and a small blackboard for the purpose of explaining 
power circuits to the men. 

The preliminary instruction referred to as a part of 
the trainmen’s course includes a lecture by the instructor 
as to what is required of a motorman and of a conductor. 
The former is shown through the two instruction cars, 
where the different parts of the equipment are pointed out 
and reference is made to the rule book and question book, 
with the statement that he must become acquainted with 
each piece of equipment while under the tuition of the 
line instructor. The conductor’s attention is called to 
the different report forms, tickets, transfers, register, book 
of questions and orders issued from time to time, all of 
which are mounted in frames hung on the walls of the 
instruction room. A student motorman is also instructed 
as to the forms and orders in so far as his duties may re- 
quire. The preliminary teaching has been made as sim- 
ple as possible, because too much detail would confuse 
beginners and doubtless discourage earnest men who 
might make good employees. 

The question book to which the student is referred 
contains a list of general questions for both motormen 
and conductors relative to reporting for duty, pull-outs 
and reliefs, leaves of absence, bell signals, operation of 
cars and accident reports. In addition to this a special 
set of questions pertaining to the duties of conductors and 
the duties of motormen is included. At the final ex- 
‘amination the student is expected to answer any question 
contained in the question book. The motormen and the 
conductors take the preliminary instructions in the same 
class. When these instructions have been completed the 
student is sent to his division for about fourteen days’ 
line instruction. 

When the student returns for final instructions he is 
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questioned regarding the general rules in the rule book 
with which he is expected to be familiar. The attention 
of both motormen and conductor is called to the working 
list, timetables, signals, ordinances and rules governing 
their conduct around the carhouse. After the general 
examination is complete the motormen are excused and 
the conductors are examined as to their particular duties. 
They are rigidly questioned relative to giving and re- 
ceiving transfers and tickets and the details of making 
out accident reports and trip sheets. Detailed questions 
are asked relative to the methods of handling passengers, 
and explanations are given by the instructor as to why 
great care and tact should be used. At this time the con- 
ductors also learn how to handle the trolley catchers, 
heaters, lights and register attachments in case of trouble. 
All questions in the question book are answered in the 
rule book, except some of those regarding equipment, and 
the answers to these may be obtained from the line in- 
structors. 

The special examination of the student motorman cov- 
ers the rules which govern his duties as found in the rule 
book. He is taught how to make emergency stops, how 
to cut out motors, insert fuses and operate the circuit- 
breakers, why he should not run on the short notches of 
the controller, etc. When examined in the use of brake 
equipment the recruit is instructed to make all service 
stops on one or two applications of air and not to use 
sand too quickly in an emergency. He learns how to 
use sand when necessary and how to generate a stop with 
both four-motor and two-motor equipments. 

No attempt is made to confine the instructions to any 
routine, but the students are requested to ask questions, 
and the instructor answers them in detail regardless of 
how elementary the queries may be. Every effort is 
made to interest the student and to shield him from ndi- 
cule for his lack of knowledge. 

An actual demonstration of the method of starting a 
defective car is given some time during the final examina- 
tion. Before the student enters the schoolroom different 
parts of the equipment are cut out or made defective, 
and one student is requested to start the car while the 
rest of the class make observations and suggestions in 
case he fails. This demonstration convinces the student 
of the necessity of absorbing the instructions on how to 
repair the equipment temporarily so that he can get to the 
nearest carhouse and not block the line. No written ex- 
amination is required in the course of instruction, but when 
the student has completed his final examination satisfac- 
torily he receives a percentage grade and is required to 
sign the instruction record with a witness. This latter 
precaution is taken so that the acknowledgment may be 
kept for permanent record. ‘This record is reproduced 
on the opposite page. 

When a former employee returns to the service after 
a short leave of absence he is permitted to do so without 
instruction, but if he has been out of the service for an 
extended time he must pass the final instructions again. 
The men select their runs out of any carhouse on a 
seniority basis, and extra men are put on any line where 
they may be required. A rearrangement of the runs is 
made whenever there is a change in the time card. If 
any man is absent at that time for legitimate reasons, the 
division superintendent picks his run for him. Should a 
man want to change from one division to another a special 
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request to do so is made to the superintendent of trans- 
portation. If the man’s record is clear and there is no 
good reason for not granting the request, the change is 
approved. 

In some cases it is necessary to call in old motormen 
off the line in order to give them special instruction rela- 
tive to the proper handling of controllers. When this is 
done a train performance diagram, which shows curves 
of proper feeding and feeding too fast, is used, and the 
man’s attention is called to the current consumption and 
the voltage drop when the controller is improperly han- 
dled. The saving possible from coasting is explained, 
and he is instructed to coast on all down grades and on 
the level as much as possible. 


THE CHICAGO RAILWAYS SYSTEM OF EMPLOYMENT 


The method of employing the trainmen for the Chicago 
Railways does not vary essentially from that used by the 
Chicago City Railway, but the organization of the trans- 
portation department is different. A general superinten- 
dent is in charge of all transportation matters and reports 
directly to the general manager. The department heads 
in the transportation department include a superintendent 
of employment, a superintendent of timetables, a super- 
visor of secret inspectors, a superintendent of car opera- 
tion who has charge of switch tenders and traffic inspec- 
tors, an assistant superintendent of transportation and the 
different superintendents of carhouses who have charge 
of transportation at each division carhouse. 

A waiting room, adjoins the office of the superinten- 
dent of employment. By placing his desk opposite the 
entrance which leads through a hall from this waiting 
room, the superintendent may inspect the men as they 
approach his desk. After being questioned relative to 
former positions, age, etc., the applicant receives an or- 
der on the application clerk, who tests his eyes for color 
blindness and by reading a chart at a fixed distance. His 
height is also measured and his hearing tested by speak- 
ing low. If he fails on any of these preliminary tests or 
is under 5 ft. 6 in. in height, an application blank is not 
furnished to him. The age limit is fixed between twenty- 
two years and forty years, and weight does not enter ex- 
cept in so far as it affects personal appearance. In addi- 
tion to these preliminary tests the applicant’s attention is 
called to a list of special requirements, including the 
money consideration and length of service without pay. 
If all these prove satisfactory he is supplied with an ap- 
plication blank. After the application has been in- 
spected as to being properly written, it is certified and 
sworn to before a notary public who is one of the office 
force. The applicant is then sent to the company pho- 
tographer, who takes a small photograph 114 in. x 2 in. 
in size. Upon this he is informed that he will be notified 
by mail in case the references prove satisfactory. 

In addition to most of the unusual inquiries already 
quoted as part of the Chicago City blank, that of the 
Chicago Railways contains several more as follows: 
“Do you agree to have photographs of yourself taken, 
which shall become the property of this company and a 
part of this application?’’ ‘“Have you ever changed the 
spelling of your name?” ‘“‘Have you ever used another 
name?” ‘How much, if any, are you in debt?” ‘What 
is your profession or trade?”” “Are you related to any 
one in the personal-injury business?” “‘Were you ever 
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arrested? If so, give particulars.” ““Have you ever 
been employed as a solicitor for personal-injury claims?” 

The two forms of reference letters reproduced here- 
with are used. One goes to personal friends and the 
other to former employers. In both cases a copy of 
a small photograph of the applicant is attached to the 
letter so that there can be no doubt as to the identity. 
If the references are approved, the applicant is requested 
to call at the employment bureau between the hours of 
8:30 and 12 o'clock in the morning. All references are 
kept as a matter of record, and if the man does not prove 
satisfactory the parties who furnished the references are 
not considered in future cases. Before notifying any 
applicant as to his appointment the application and ref- 
erences are approved by the general superintendent, who 
has a complete record of former employees. The super- 


Application No 


CHICAGO RAILWAYS COMPANY 


OFFICE OF SUPERINTENDENT OF EMPLOYMENT 
1165 NORTH CLARK STREET 


its an applicant for em- 
ployment in the service of this Company as 
He names you, among other persons, as knowing him well. 
It being the desire of this Company to employ good and 
worthy men, we kindly ask you to state (under general re- 
marks on this sheet) your knowledge of this man’s IN- 
TEGRITY, SOBRIETY and general habits. 
Has he, to your knowledge, ever been employed on any 
steam, elevated or surface railway? 
Is he in any way related to you? 
A reply by return mail in inclosed stamped envelope 
will be appreciated and treated as STRICTLY CONFI- 


DENTIAL, 
Yours truly, 


Superintendent Train Service Employment. 


GENERAL REMARKS: 


Reference Letter to Personal Friend, Chicago Railways 


intendent of this department assigns the students to the 
different divisions in accordance with the reports sent by 
the station superintendents to inform the employment bu- 
reau as to the new men they require. After the applica- 
tion has been approved, the applicant receives the stu- 
dent’s slip, reproduced on page 544, and is asked to re- 
port for line instruction to the station superintendent 
addressed. When he presents this slip the station su- 
perintendent returns the stub at the bottom to the employ- 
ment department as a receipt. 

The line instruction extends over five days, and at its 
end the student is sent to the instruction car for pre- 
liminary training, after which he is again returned to the 
first line instructor, where he remains until he proves him- 
self competent to take charge of a car in regular service. 
At that time the student is sent to the station superin- 
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tendent, who examines him as to his duties, and if every- 
thing is satisfactory he is sent again to the school car for 
the last instructions. When the instructor thinks the stu- 
dent is proficient enough to pass the final examination, he 
approves his record slip and sends him to the employment 
office. On the student’s return to the employment 
superintendent’s office, he is supplied with a list of ques- 
tions which he answers in writing. All questions apply 
to rules of service found in the company’s rule book, 
with which he was furnished when he received the stu- 
dent’s slip. 


Application No 


CHICAGO RAILWAYS COMPANY 


OFFICE OF GENERAL SUPERINTENDENT 
1165 NORTH CLARK STREET 


Chicago, 


is an applicant for em- 
bloyment in the service of this Company as 
He states he was employed by you as 
from 

Will you kindly answer the following questions, which will 
be treated as STRICTLY CONFIDENTIAL: 

1. Is the apblicant in any way related to you?........++.- 

2. Is the above a correct statement as to occupation and 
PNG MICINDIONE, UV VOUT: cleiv cacassctdae oes tessigece oes clases s 

3. Did he resign or was he discharged?.............0000 

4. Do you consider him HONEST, SOBER and industri- 
ous, and are his general habits good?.........cceccscecece 

5. Has he, to your knowledge, ever been employed on any 
steam, elevated or surface railway? 

6. Would YOU recommend him for the position applied 
for? 

7. Is the attached photograph a good likeness of ap- 
plicant? 

A reply by return mail in inclosed stamped envelope will 
be appreciated, and we shall be glad to reciprocate should 
opportunity offer. 

Yours truly, 


Superintendent Train Service Employment. 


GENERAL REMARKS: 


Signature 
Address 


Reference Letter to Previous Employer, Chicago 
Railways 


The student is required to have a cap when he reports 
for line instruction, but the uniform is not ordered until 
he has received preliminary instruction and has shown 
that he is going.to ‘make good.”” The uniform costs from 
$17 to $19 and is made to order, and the cap costs 
$1.25. While no special tailor is employed to make 


the uniforms, the railway company furnishes the men 


with a specification for a conductor’s and motorman’s 
uniform which must be followed. 
If the student passes the final examination, he is re- 
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quired to make a permanent deposit with the cashier; a 
conductor deposits $25 and a motorman $20 for badges. 
After this is done the student receives a form letter ad- 
dressed to the station superintendent which advises him 
that the student has passed the final examination and is 
ready for duty on the extra list. To prevent someone 
other than the student from taking the final examination 
for him, a photograph is attached to this form letter. 
This shows the cashier and the station superintendent 
that the man who passed the examination is the same one 
who makes the deposit and reports for duty. 


INSTRUCTION CAR OF CHICAGO RAILWAYS 


The Chicago Railways’ school for trainmen includes 
a standard double-truck car which may be run over the 
lines to the different carhouses. One exterior and two 
interior views of this car are presented in Plate XXIV. 
Duplicate parts of all the equipment have been set up on 
the car floor, and a special wired diagram, showing mo- 
tors and resistance, demonstrates the action of the differ- 
ent points on the controller by the aid of lamps included 
in the various circuits. 

The preliminary and final instruction courses are prac- 
tically the same, except that the former consists of ex- 
planation and the latter of questions. As part of the 
preliminary instructions, the effect of burnt-out resistance 
is explained and the student receives some idea of the 
travel of the current from the controller to the motor in 
both series and parallel. He is also told how the leads, 
pole pieces and brushes may be affected in times of motor 
trouble. The different parts of the motor are pointed 
out and correctly named. 

The instructions with regard to controllers are appli- 
cable to both the K-28 and K-35 types, which are 
standard on this railway. The effect of rapid feeding 
is demonstrated by the quality of light in the lamps 
on the wiring diagram. The student is instructed how 
to get the car to the nearest carhouse even if the con- 
troller cannot be repaired. The study of individual 
controller parts includes controller finger troubles, de- 
fective reverser drums and functions of blow-out coils. 
Furthermore, the future motorman is made familiar with 
fuse boxes, the insertion of fuses or emergency substi- 
tutes, the purpose of the contactor or trolley pick-up, of 
lightning arresters, of trolley catchers, of heater switches, 
etc. Equally thorough instruction is given in regard to 
the air-brake equipment. 

A complete collection of the tickets and transfers 
used on the company’s lines is included for the instruc- 
tion of the conductor in addition to the duplicate set of 
equipment installed in the instruction car. While the 
conductor must take the same course as the motorman, 
he is not expected to know how to operate a car. He 
should be able, however, to assist a green motorman in 
cases of emergency. The questions submitted to him 
at final examination include only those applicable to the 
duties of a conductor, such as making reports, issuing 
tickets and transfers. A map of the city with the transfer 
points indicated in colors is used to familiarize the con- 
ductors with the points where special transfers are issued. 
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CARHOUSE. DESIGN AND PRACTICE ON THE 
SURFACE RAILWAYS 


particularly interesting, not only because they 

represent the methods used by two of the largest 

surface railway systems in the country, but be- 
cause the practice is the result of years of careful study 
and the design has set an example which many roads 
have followed. Before beginning the planning of car- 
houses to replace those in service at the time the Board 
of Supervising Engineers was organized, a number of 
general principles in carhouse construction were con- 
sidered at length. The first subject included the ques- 
tion of storing cars in the open or of continuing to use 
carhouses. The board decided that the local weather 
conditions did not warrant open storage because it would 
materially reduce the life of the car framework and in- 
jure the appearance of the cars. Open storage was also 
thought impracticable owing to the difficulty of inspection 
and the limited space that would be offered by an in- 
spection and washing shed. Another question of design 
was the feasibility of constructing single-end or double- 
end carhouses. The consensus of opinion of the board 
favored the double-end, because when cars are brought 
in at the end of the rush periods they can be inspected 
and run through and out of the bay, thus making room 
for incoming cars. In case repairs are necessary the com- 
pleted car may be placed at the front of the repair bay 
when it is ready for service. In considering how much 
pit area was practicable the board decided that cleaning 
and inspection should be done in proper sequence, the 
cars entering at the rear of the building and after passing 
through the hands of inspectors being placed at the front 
end of the bay ready for service. Sufficient pit area was 
provided so that all cars in every bay could be inspected 
at the same time. The amount of pit area required to 
clean and inspect cars in this manner was found to be 
about two-thirds of the length of the track in each bay. 
The actual pit length should be in multiples of a car 
length, allowing 50 ft. to a car. 

It was decided that the architectural features of car- 
houses should be as simple as possible. The simplicity 
of design, however, was to be governed largely by the 
quality of the buildings in the vicinity; that is, the ap- 
pearance of the building should be much better in a resi- 
dential section than in a manufacturing district. As the 
buildings would contain cars with inflammable material, 
every precaution was taken to make the buildings fire- 
proof and also to reduce the storage capacity of each 
isolated bay to a point where a fire in one section of the 
carhouse would not cripple the service. In arriving at the 
area per bay, it was thought advisable to confine the fire 
loss to not more than $200,000 in rolling stock, which 
would limit the trackage to 1800 linear ft. In drafting 
a set of principles or rules to follow in carhouse design 
the board decided that the following should govern: 

“All carhouses that are to be permanent should be 
divided into bays or sections so as to reduce the loss in 
case of fire to a minimum. 


CO design and practice in Chicago are 


‘*All new carhouses to be built-should be divided into 
bays or sections of fireproof construction. 

‘When an old carhouse is to be remodeled so as to 
become a permanent structure and involves the expendi- 
ture of considerable money such building shall be fire- 
proof. 

‘When it is necessary to remodel an old carhouse 
which will probably be abandoned in the near future such 
modifications should be made with as little expense as 
possible and yet make it reasonably safe for the property 
within it. Such temporary structure should be replaced 
by a new carhouse at the proper time, at the same or a 
more desirable location. 

‘‘Wherever conditions permit carhouses should be of 
the double-end type.” 


GENERAL CHARACTERISTICS OF CARHOUSE DESIGN 


All the new carhouses have been built with concrete 
floors. Open pits have been used in all the bays, with a 
reinforced concrete floor between rails of the adjoining 
tracks and with concrete subfloors in all pits. All floors 
have been graded so that water will flow readily into the 
drains. This is a great improvement over the old car- 
houses, where cinder or dirt floors were the rule. Very 
little drainage was provided in the old buildings, and the 
men in washing the cars, especially in winter, had to wear 
rubber boots. The nuisance of water in the pits was 
often made worse by their use for storage. The new car- 
houses with the well-drained concrete floors are very eas? 
ily kept clean, dry and in a healthful condition. The 
open pit, which has been adopted as standard in the new 
carhouses, has a great many advantages over the old con- 
struction. Inspectors and repair men can easily pass 
from one pit to the other as they go over the cars without 
going up and down the stairs. Men who are working in 
adjoining pits can also pass tools and supplies to each 
other with ease. 


ROOF DESIGN 


Reinforced concrete slab roofs have been made stand- 
ard because they are permanent and fireproof. They 
form ample protection against the flames from burning 
cars, particularly when skylight monitor openings with 
plain glass sides, which automatically open in case of 
fire, have been installed. The flat roof which has been 
employed in all designs was greatly to be desired on ac- 
count of the appreciable reduction in roof area which it 
affords in such large buildings. The overhead clearance 
is as low as practicable, thus reducing the height of the 
building walls and the cost of the building to a minimum. 
A uniform height of 18 ft. to the underside reinforced 
concrete girders supporting the roof slabs has been main- 
tained with all door openings uniform in height. This 
construction makes it possible to bring the trolley wire in 
from the street on the same level, thus minimizing the 
chance that the trolley pole will leave the wire in passing 
from the street to the overhead special work leading into 
the carhouse. 
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In the earlier designs of carhouses, built with concrete 
roofs, the space between the fire walls was 47 ft. 6 in. 
This long span increased the cost of the entire roof, es- 
pecially in the girder construction, and later designs were 
built on property permitting longer bays. When the 
length of the bay was increased it was built three tracks 
wide, giving 36-ft. 5-in. span for the concrete roof gird- 
ers. This change in design gave the same storage ca- 
pacity in each bay, approximately $200,000 money 
value in rolling stock, and was an economy in the con- 
crete roof construction. 

SKYLIGHTS 


In the latest designs the carhouse skylights have been 
placed along the center line of the bays and extend the 
full length of the house except for a space of 16 ft. at 
the front and rear of the bay. Approximately 20 per 
cent of the total roof area of storage bays is occupied by 
skylights. In the case of the Lincoln Avenue carhouse 
as well as that at West Twenty-fifth and Leavitt Streets 
a different type of skylight construction was tested. This 
construction, briefly stated, includes placing small 2-ft. x 
3-ft. skylights over the aisles between cars and adjacent 
to the fire walls. These skylights were uniformly spaced 
in each 16-ft. pilaster bent. The advantage supposed 
to be gained by the use of these smaller openings in- 
cludes a more uniform distribution of light and the loca- 
tion of the best light where it was most needed. After 
these two carhouses had been built it was found that this 
type of skylight was more expensive than where the larger 
opening was employed and that the light obtained from 
the smaller skylights was not a sufficient improvement to 
justify the increase in cost. As a result of this experiment 
central skylights were installed in the standard fireproof 
carhouses built subsequently. The increased cost of the 
distributed skylights was due to the large number of con- 
crete curbings required at the ends of each small skylight, 
to the increased cost in sheet-metal work on the greater 
number of skylights and to the increased amount of flash- 
ing required in the roofing. The roofing felt had to be 
cut and fitted around the small skylights, while with a 
central skylight the felt is applied in one continuous piece 
on each side of the opening. 


HEATING 


Both the blast system of heating carhouses and the 
pipe-coil direct radiation vacuum system have been used. 
The blast heating system has been found to have several 
advantages over a direct radiation system. These are 
due to the fact that the carhouse doors are open for a 
considerable time when cars are leaving or entering the 
building. When the doors are closed again the blast 
heating system raises the temperature more quickly than 
steam-heated coils. A direct radiation system requires 
an extensive piping system, which must receive consider- 
able attention in order to keep it in good repair. A 
vacuum pump is also required to return the condensation 
to the boilers, while with a blast system the heater can 
be placed at such an elevation that the condensation will 
return to the boilers by gravity. 

Direct radiation, however, has one great advantage 
over the blast system, in that the pipes can be laid read- 
ily in the pits out of the way under the concrete floor 
decks, and a more even heating can be obtained with 
less inconvenience to the men working in the pits. Further, 
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with a direct radiation system pipe coils can be placed 
around the walls and directly over the doors to temper 
the incoming cold air. 


REPAIR BAY 


All carhouses have one bay equipped for the general 
repair of cars. This bay is usually situated next to the 
office and storeroom section. Overhead traveling cranes 
which span the entire repair bay have been included so 
that a car body can be shifted from one set of trucks to 
another without delay. 

General repair tools such as motor-driven lathes, drill 
presses, emery stones, etc., have been provided for the 
overhauling and repairing of cars. If a car is in need of 
a general overhauling or painting, it is not handled in the 
carhouse but is taken to the general repair shops. 

CLUB ROOMS AND ACCOMMODATIONS FOR TRAINMEN 


Separate offices of ample size have been provided for 
the division superintendents, carhouse foremen, receivers 
and callers or dispatchers. The same section also in- 
cludes a large well-lighted trainmen’s assembly room with 
suitable counters where the men can make out their re- 
ports. In addition, clubroom facilities have been pro- 
vided at most of the important carhouses. These club- 
rooms include a large hall with a stage at one end and 
anterooms which can be used for committee, chess or card 
rooms. 

The employees at several of the carhouses have formed 
clubs and installed pool and billiard tables, gymnasium 
apparatus and other furniture. These clubrooms are open 
to employees at all times and entertainments are given in 
them. The trainmen’s clubs at some carhouses have pro- 
vided small libraries where current issues of the daily 
papers and some of the technical journals are kept on file. 
The furnishing of clubroom facilities has been appreci- 
ated by the men, inasmuch as the clubs offer a place for 
wholesome entertainment and social gatherings. Ample 
toilet facilities have been provided for carhouse employees 
and trainmen at all the buildings, and some stations also 
have barber chairs and shoe-shining stands. 


CARHOUSE PRACTICE OF THE CHICAGO RAILWAYS 


At present the Chicago Railways is operating cars out 
of eleven carhouses which have been located as conveni- 
ently as possible to the various lines which they serve. 
Like most street railway companies this company has out- 
grown a number of its old carhouses, and the prohibitive 
prices of real estate have delayed reconstruction on a 
large scale. However, six of the existing houses are new 
and conform to the general principles set down by the 
Board of Supervising Engineers. The acceptance of 
the 1907 ordinance also required the immediate electri- 
fication of the old cable lines, which necessitated a com- 
plete change in the operating carhouses in order to take 
care of the electrical equipmenut. Several of the old car- 
houses were remodeled temporarily so as to give proper 
clearance for the new equipment, requiring the changing 
of columns and the rearrangement of track facilities. In 
1908 two new fireproof carhouses were completed, one 
at Twenty-fifth and Leavitt Streets and one at Lincoln 
Avenue. These two were followed by four other new 
houses as follows: Lawndale carhouse at Ogden and 
Fortieth Avenues, Kedzie Avenue carhouse at Kedzie 
Avenue and Van Buren Street, and Limits carhouse at 
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North Clark Street and Dewey Place. The following 
tabulation gives the open and closed storage capacities at 
both the old and the new carhouses: 


CapacitTIEs or CuHicaco RarLways’ CarHOUSES. 
Cars Open 


Carhouses. Housed. Storage. 

Twenty-fifth and Leavitt Streets..........+.-+-- 142 a 
Lincoln and Wrightwood Avenues.........-.-.- 94 70 
Kedzie Avenue and Van Buren_Street.......... 291 30 
Limits, North Clark Street and Dewey Place..... 85 8 
Lawndale, Ogden Avenue and Twenty-second Street 187 46 
Forty-eighth and North Avenues.........-+++++-- 59 90 
Armitage and Campbell Avenues...........- fetes 105 ae 
Noble Street, West Clybourn Place and Hermitage 

AVENUE 228 nadine ercialae UN Ae cpettietermercevenel atertniial ea 18 60 
Division Street and Western Avenue............- 100 oe 
Elston and Addison Avenues ......cseeeeeceees 57 24 
Devon Avenue and Clark Street..........+.+--- 180 oh 

TOCA Macc sieie msteecc wiaelclsinisre evoisvs/etvieininmain atersiaes 1318 328 

Total car storage, Capacity... ...csccenscceescone 1646 


KEDZIE AVENUE CARHOUSE ~ 
The Kedzie Avenue carhouse of the Chicago Rail- 


ways, which is illustrated in detail, is the largest new- 
type carhouse in Chicago and is considered one of the 
largest carhouses in the United States. It occupies an 
entire block between Van Buren Street and Jackson 
Boulevard and Spaulding and Kedzie Avenues and is 
591 ft. 8 in. x 597 ft. 10 in. in plan. The building 
proper is 450 ft. 4 in. wide by 456 ft. 9 in. long and 
includes ten storage bays, one repair bay and a bay for 
trainmen’s quarters, storerooms and heating plant. Each 
storage bay is 36 ft. 5 in. wide in the clear and houses 
three tracks having a storage capacity of nine cars each. 
The storage space in No. 2 bay is restricted to twenty- 
five cars, and bay No. |, or the repair bay, will house 
twenty-three cars, making the total capacity of the sta- 
tion 291, with open storage for thirty cars in addition. 

The Kedzie Avenue carhouse is of the double-end 
type, fronting on Kedzie Avenue with a gantlet ladder 
track providing leads from the center of the street to the 
three tracks in each bay. The ladder track at the rear 
of the property is on private ground and is of similar de- 
sign to the layout on Kedzie Avenue. An offset in Van 
Buren Street at this point made it possible to continue 
this line through bay No. 2, which was advantageous in 
that bad-order cars do not traverse the ladder. Van 
Buren Street cars are run into No. 2 bay, where they are 
turned back instead of in the street. A general plan of 
the carhouse and track layout is shown in the illustrations 
on page 55]. 

The walls of the carhouse are supported on concrete 
foundations which extend 6 ft. below the floor level. All 
walls except some of the partitions in the office bay have 
been made 13 in. thick and provide an 18-ft. headroom 
in the storage and office bays and 22 ft. 6 in. in the 
repair bay. The face walls are dark-red shale brick laid 
in black mortar and the partitions are common brick. 
The base of the face wall is gray Bedford limestone and 
the window sills are the same material. The only struc- 
tural steel used in the building construction includes the 
lintels over the wide windows and car-entrance doors and 
the column and crane runway beams in the repair bay. 
The roof and floor over the open pits are reinforced 
concrete. The roof is supported on concrete girders 
spaced at 16-ft. 3-in. intervals and is covered with a tar 
and gravel coating. The roof slopes to the partition walls 
where down-spouts leading through the building connect 
with the carhouse drainage system. A skylight 8 ft. 
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wide of metal and wire-glass construction extends along 
the center of each bay with Burt ventilators provided at 
uniform intervals. The skylight area makes up 15.3 
per cent of the total roof area of the station. 

The inspection and repair pits occupy 42.2 per cent 
of the total track length in the carhouse and are largely 
open pit construction. Two pits 226 ft. long are pro- 


Capacity 
| Bay No,2 25 Oars 
| Bay No, -3-4-5-6-7-8-9-10-I1-each 27 Oars 
\ Repair Bay No,1 23 Cars 
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anchor bolts have been provided at 6-ft. intervals. Re- 
inforced concrete steps have been built in the ends of each 
pit, the floor of which is 4 ft. 6 in. below the building-floor 
level. All pit walls are of concrete 12 in. thick. The 
floors on the track level, where pits have been constructed, 
are sloped to drain to the pit floors, where 4-in. outlets 
have been installed every 30 ft. As the pits do not ex- 
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vided under the tracks in the repair bay; one pit, 162 ft. 
long, is in No. 2 bay. Each storage bay is provided 
with three pits 262 ft. long. In open-pit construction 
the 85-lb. track rail is supported on cast-iron columns 
spaced at 6-ft. intervals. The rail is bolted to the top 
of the column, and where it is supported on a continuous 
pit wall or a buttress wall a special cast-iron bearing and 


tend the full length of the bay, the floor at the ends is 
drained to special floor drainage openings. 

Rolling steel doors, manually operated by attached 
chains, close the car-entrance doors in bad weather. All 
openings through the carhouse partition walls have been 
fitted with automatically closing steel doors. In order to 
reduce the fire hazard due to the number of openings, 
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only two have been provided in the partitions between the 
storage bays, and these are located within 50 ft. of the 
front and rear of the building. 

The office and storeroom bay has an over-all width 
of 36 ft. I in. and includes office quarters for the super- 
intendent of the station, the receivers and callers. A 
trainmen’s waiting room, provided with seats, adjoins the 
receivers’ and callers’ room. The men usually occupy 
this room when awaiting their runs. Ample toilet and 
locker facilities are provided in two rooms leading out of 
the waiting room, and adjoining these, with an entrance 
from the assembly room, are two rooms provided for the 
ladies who are invited to the entertainments given by the 
trainmen. The assembly room, which is 81 ft. long x 36 
ft. wide, has a small stage and dressing rooms adjoining. 
Two outside entrances on Van Buren Street make it un- 
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cording to the requirements of the National Board of 
Fire Underwriters. The general lighting in the repair 
bay is accomplished by Cooper-Hewitt lamps installed 
in two rows and spaced at 90-ft. intervals on the under- 
side of the roof slab. ‘Two-light clusters situated on the 
partition walls, 10 ft. above the floor and 16 ft. apart, 
supply illumination on the sides of the car body. The 
storage bays are lighted by inclosed arc lamps spaced at 
intervals to give sufficient light for placing cars. The car 
pits are lighted by lamps set in recesses along the pit 
walls. To reduce the current consumption when light is 
required under one car for a considerable time four-light 
clusters have been mounted on a portable stand. These 
stands are supplied with insulated cord and plugs so that 
they may be attached to sockets provided in the pit walls 
at convenient locations. The natural and artificial illu- 
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necessary for trainmen to take their friends into the as- 
sembly room by way of the repair bay. 

Immediately back of the assembly room are four rooms 
for the repair department. One is a storeroom where 
a full line of small hardware and glass is kept in stock. 
Back of the storeroom is a small oil room where a stock 
of waste is stored in a Milwaukee saturating tank, and 
the motor oil and car oil are stored in Bowser oil storage 
tanks. The space adjoining the oil room was originally 
provided for the overhead wrecking wagon but has since 
been turned over to the repair department as a storeroom 
for good and defective armatures and other small re- 
pair parts. The fan room and boiler room are at the 
rear of this section of the building. These form the sta- 
tion heating plant, which includes three motor-driven fans 
which force air over the steam-heated coils to the hot air 
ducts and four horizontal boilers which supply steam to 
the pipe coils. The heated air is forced throughout the 
station in both concrete and metallic ducts. In order to 
reduce the expense of heating such a large content, the 
storage bays beyond No. 2 are heated only at night when 
the cars are in storage. Hot air is provided in the office 
and repair bays when necessary. 

All light and power wires are installed in conduit, ac- 
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mination has been made more effective by painting the 
walls and underside of the roof with white cold-water 
paint. A 7-ft. base painted black eliminates evidence 
of soil on the lower portion of all inside walls. 

All lighting circuits and power supply to the trolley 
wire and tools inside the building are controlled through 
a central switchboard in the fan room. The trolley wire 
current control feature includes switches for each bay, so 
that in case of fire any one section may be cut out with- 
out interfering with the supply to others, which would 
prevent the removal of cars from the danger zone. 

LOCAL REPAIR SECTIONS 

The equipment of tools for the repair bay is sufficient 
to renew parts of the equipment only; that is to say, all 
running repairs are made at this point, such as adjusting 
brakes and controllers and renewing brakeshoes, bearings 
and small repair parts. In addition to the running re- 
pairs, all truck parts, including wheels, truck frames, 
armatures and complete motors, are replaced from the 
stock furnished to the carhouse repair department by the 
general shops. Supply cars make two trips each day be- 
tween the general repair shop and all the carhouses of 
the company. No car is sent to the general repair shop 
unless it is ready for repainting or needs a general over- 
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hauling. ‘The repair section is equipped with a 10-ton 
Whitney electric crane operated by pendent chains from 
the floor. ‘This crane is of sufficient capacity to lift any 
car body used in regular service, thus enabling the quick 
replacement of trucks. 

In addition to the crane the following tools have been 
included: portable air compressor for cleaning and for 
air-driven tools, motor-driven lathe, drill, emery stone, 
grindstone, workbenches and an assortment of drills, 
wrenches, sledges, machine hammers, chisels and jacks. 
Each storage bay contains a 5-yd. sheet-steel sand bin 
situated near the front entrance. ‘This bin has a hopper 
bottom, with a recess to permit a bucket to be placed 
under the sand valve which is operated by a hand lever. 

METHODS OF INSPECTION 

At the present time 307 cars are assigned to the Ked- 
zie Avenue carhouse. Of this number, 284 cars are 
required to take care of the regular service, which in- 
cludes ten different runs and four through routes. All 
equipment is of standard double-truck design except three 
single-truck cars operating on a short cross-town line. 
All lines are assigned to certain storage bays. The ar- 
rangement of the cars in each bay is left to a car placer, 
whose business it is to see that bad-order cars are run to 
the rear of the station, whence they may be taken to the 
repair bay if necessary. Bad-order cars are held over 
the pits subject to inspection by the regular car inspectors. 

The forces regularly employed on the night shift in- 
clude a night repair foreman, one claim inspector, two 
electricians, twenty-two repairmen, thirty-two car clean- 
ers, five car placers, one sand man and two mileage 
clerks. The day shift includes the general repair fore- 
man, one station cleaner, one crane man, five electricians, 
two carpenters, twenty-seven repairmen, two oilers, nine 
shed men, two sand men, two car placers and five car 
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spects the car in question, and if the repairs are light 
they are made in the storage bay. In any case the in- 
spector reports the results of his inspection to the repair 
foreman, who fills out the daily report of pull-ins, which 
is made in triplicate, one copy going to the engineer of 
equipment, one to the station foreman and one being re- 
tained by the repair department. This report of pull-ins 
must reach the general office by 8:30 the following morn- 
ing and contain a full twenty-four-hour record. From 
these reports the mechanical department compiles a state- 
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ment of all the pull-ins for the system, which is written 
with five copies. These copies are distributed as follows: 
one to the vice-president and general manager, one to the 
general superintendent, one to the claim department and 
one copy is retained by the engineer of equipment. By 
carrying out this method of advising the various depart- 
ments, each is made acquainted with the actual condition 
of pull-in equipment, and if a trainman reports cars in 
bad order when they are found otherwise his fault is 
made a matter of record. 
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cleaners. The night work is confined to light repairs and 
the day work includes both light and heavy repairs. 
When a car is turned in at the end of a run all train- 
men are required to fill out a bad-order report on a form 
provided for this purpose, indicating the defects or that 
the car is in good running condition. If the car is in bad 
order the report is copied, and the copy, along with the 
good-order reports, is sent to the claim department for its 
record. The original bad-order report is turned over to 
the head inspector, who is an expert repairman. He in- 
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In addition to the pull-in inspections, all cars are in- 
spected on a 1000-mile basis, except that brakeshoes, 
trolley wheels and controllers are inspected at closer in- 
tervals. Brakeshoes are adjusted each night. Control- 
lers and trolley wheels are inspected and adjusted every 
ten days. A\ll lubrication is done on a 3000-mile basis. 
In order to keep an accurate mileage of each car, clerks 
are employed at each car station and tabulate a record, 
made from the trainmen’s trip sheets, furnishing these data 
to both the repair foreman and the engineer of equip- 
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ment. The repair foreman keeps a record of the mile- 
age, but in order to assure an accurate check he furnishes 
the mechanical department with a statement showing cars 
due for inspection. This statement is checked and the 
repair foreman is advised, on a prepared form, containing 
car numbers and parts, just which cars are to be inspected 
and what parts are to be lubricated. When the inspec- 
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tion and lubrication have been completed according to 
instructions the inspector furnishes the repair department 
with a car inspector’s daily report and the repair fore- 
man in turn furnishes the mechanical department with a 
report of the parts inspected and lubricated. 

In case any special work is required of the repair de- 
partment by other departments, a special form letter is 
issued by the engineer of equipment, who furnishes the 
repair foreman with a return copy which advises him 
when the work has been completed. This form is used 
merely as a matter of record and authority. Another 
special form is one employed for reporting glass replace- 
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ment at the various carhouses. This report is employed 
temporarily in order to make a special study of broken 
glass so that some means may be adopted to reduce the 
quantity. 

Each carhouse repair foreman is supplied with a set 
of drawings, with all parts of each type of truck indicated 
by number, and correct name may be obtained by re- 
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ferring to the key shown on the print. These prints 
greatly facilitate making orders and filling them at the 
general storehouse. 

At the present time the general inspection at Kedzie 
Avenue station covers about two cars each day. The 
pull-ins will average approximately eight cars per day, 
most of which require only slight repairs. This low av- 
erage makes it possible to run most of the pull-ins into the 
repair bay direct. 

All cars receive a thorough sweeping and dusting every 
twenty-four hours and approximately 100 cars have what 
is termed a general cleaning each day. The general 
cleaning includes washing the windows, scrubbing the 
floors and platforms and disinfecting if necessary. In 
addition to the general cleaning a gang of six men is 
engaged continually in giving the cars a thorough scrub- 
bing both inside and out. ‘This latter process includes 
washing all the woodwork on the inside of the car, scrub- 
bing the rattan seats and using a car cleaner on the out- 
side of the car. This small gang cleans three or four 
cars each day, thus making it possible to cover all the 
equipment operating out of this station every three months. 

In addition to the repair forces at the Kedzie Avenue 
carhouse, the transportation department is represented by 
a station superintendent, who has supervision over all the 
trainmen operating out of this station. The total num- 
ber of trainmen at the present time is 510 conductors and 
515 motormen. The extra men, who are included in the 
totals, number about one man to every five regular men. 
Three receivers check in the trainmen and supply them 
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with their stock of transfers and tickets. The receivers 
go on duty at 4 o'clock in the afternoon and remain at 
the stations until 3 o’clock in the morning. Each receiver 
is assigned to the crews operating on certain lines. A caller 
is on duty at all times who assigns the extra men when 
the regular crews fail to appear. 

To facilitate the filling out of accident reports and at 
the same time to be sure that all information is supplied, 
claim clerks have been included in each carhouse force. 
These claim clerks check up all accident reports for the 
crews, who are required to report as soon after an acci- 
dent as possible. In case additional information is neces- 
sary, these clerks are in a position to get to the scene of 
the accident in the shortest possible time. 


| 
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1907, included specific instructions as to the de- 
sign and number of cars which should be in 
service at the end of the rehabilitation periods of 


he requirements of the ordinances of Feb. 11, 


the two companies. The ordinance with regard to the 
Chicago City Railway required that the number of 
double-truck cars should be increased as rapidly as pos- 
sible until the total number in operation was at least 800. 
The Chicago Railways Company was permitted to re- 
tain temporarily in operation, or until the Board of Super- 
vising Engineers directed otherwise, 486 closed and 564 
open cars of the type in service at the time the ordinance 
was granted, but the company was required to add to 
this number so that 1200 cars would be in operation at 
the close of the reconstruction period. The ordinance 
required that the old equipment be remodeled to con- 
form to the special rolling-stock clauses, as well as the 
cars purchased after the ordinance became effective. 
These specific requirements are the same for the two 
companies except as regards the number of cars to be 
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ROLLING STOCK STANDARDS IN CHICAGO 


sets of brakes, one of which shall be a hand brake and 
the other an efficient power brake of modern, improved 
type. 

“Said cars shall at all times be kept clean and in 
good repair and shall be thoroughly ventilated. 

“The said cars shall be kept heated at the tempera- 
ture of 50 deg. Fahr., as nearly as practicable, and each 
car shall contain a standard thermometer appropriately 
placed to enable passengers to see that this provision is 
complied with. 

“All cars shall be kept well and sufficiently illumi- 
nated by electric light or other illuminants approved by 
said Board of Supervising Engineers. 

“Each car shall bear appropriate and conspicuous 
signs upon both its sides and ends so placed as to indi- 
cate, both day and night, the route and destination of 
such car. At night such signs shall be illuminated. 

““The company may permit advertisements in its cars, 
but no advertisement shall be placed upon the outside of 
any car, and only the space between the top of the 
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Chicago City Railway 1910 Car 


purchased. Those for the Chicago City Railway 
follow: 

“All passenger cars operated by the company shall 
be used for the carriage of passengers only. A\ll such 
cars hereafter built or purchased shall be of the best and 
most approved finish, style and design to be approved by 
the Board of Supervising Engineers; they shall have 
center aisles; tley shall be without running footboards 
along the sides and shall be equipped with sufficient 
motor capacity. Cross seats facing forward shall be 
used, but longitudinal seats, each seating not more than 
four passengers, may be used at the ends of the cars. 
All closed cars shall be vestibuled and shall be of the 
style and description specified and provided, and at 
least 150 cars of such description shall be acquired by 
and placed in operation upon the tracks of the company 
within one year from the passage of this ordinance, ex- 
clusive of delays occasioned by strikes or other causes 
beyond the control of the company. 

‘All cars operated by the company shall be supplied 
with a sufficient number of electric bells, connections 
and push buttons to enable the passengers without in- 
convenience to notify the conductor of their desire to 
leave the car. 

**All cars shall be equipped with efficient and service- 
able fender devices, headlights and sand boxes. 

“Each double-truck car shall be equipped with two 


windows and the transom of the car shall be used for 
advertisements on the inside of cars. 

““The company is hereby authorized and permitted to 
operate funeral cars, and separate cars for the use of 
the United States Post Office Department, for the 
carriage of mail. 

“Every electric car shall be in charge and under the 
control of two competent men, a motorman and a con- 
ductor, and (after expiration of one year from the date 
of the passage of this ordinance or at such earlier time 
as the company shall be able to acquire the necessary 
rolling stock to enable it to abandon trailers) shall be 
operated singly.” 

The question of car design was investigated in an 
exhaustive way by the railway companies and the Board 
of Supervising Engineers, bearing in mind the require- 
ments of the ordinance, and immediately after its passage 
the Chicago City Railway, acting in conjunction with 
the board, arranged to purchase 300 double-truck cars 
of the pay-as-you-enter type, putting them in service in 
November, 1907. These cars were the first of this 
type used in Chicago, and in fact anywhere in the 
United States, and furnished a basis for future designs. 

CHICAGO CITY RAILWAY’S P.-A.-Y.-E. CAR 

After three years’ experience with the pay-as-you- 
enter cars the Chicago City Railway Company purchased 
fifty cars in 1910 which met service conditions better 
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than any previous design and have not been surpassed in 
following designs. These fifty cars contained all the 
improvements suggested in the three years’ operation of 
the pay-as-you-enter car. Their general dimensions are 


as follows: 

Length of car over Corner pOStS......--+.+seeeereeee 32 ft. 0 in. 
Length of car over bumpers.......002-secesceccesens 46 ft. 0 in. 
Width of car over all (at guard rails)............... 8 ft. 6 in. 
Height, top of rail to top of trolley board............ 11 ft. 9 in. 
Trick: sCentere ss se daticc ce ace tins Oe mein reeiein soe ei acini 20 ft. 5 in. 
Diameter of (wheels) (steel inc ceo eteieiteseivicivie sie» piels ais 34 in. 
Seating capacity (persons) ......cesesccercrcecseccs 4 
Eatiniated” weight2isici: ccc ce aes ceieie stem teeie eicre stains oe 52,000 Ib. 


BODY CONSTRUCTION 


In the design of the car semi-steel construction was em- 
ployed with built-up steel underframes, reinforced at 
the sides by an over truss built into the body framing 
which also serves to support the platforms. The body 
bolsters are of cast steel of an I-beam section, it being 
lighter and simpler than the built-up plate type. Both 
the bottom framing and the body framing are diagonally 
braced. The sides are framed entirely of wood with 
l4-in. truss rods extending from the top of the side plate 
to the under side of the sill. Where these rods are at- 
tached to the top side sill they take the foot of the steel 
roof carline. The guard rails are of ash, edged with the 
railway company’s standard oval iron, and are continu- 
ous from vestibule to vestibule. The platforms are held 
in position by two main platform knees, each consisting 
of 3'4-in x 6-in. x %-in. Z-bars, the top flanges of 
which face toward the longitudinal center line of the 
‘car. One end of the main Z-bar platform knee is 
securely anchored to the side-sill channels. The plat- 
form bumpers are formed by 7-in 934-lb. channels 
connected to the Z-bar knees. 

A monitor deck type roof frame extends the full 
length of the car body and is supported at each post on 
a continuous carline, which has been forged in a solid 
piece to the shape of the roof. The upper deck wood 
carlines are spaced at 10-in. intervals. The upper and 
lower deck are sheathed with 3@-in. matched poplar 
with a covering of National Standard roofing canvas. A 
trolley board extends the full length of the car body. 

The body flooring between the aisle and the sides of 
the car includes two layers of %-in. matched flooring, 
laid lengthwise of the car with building felt between 
the layers. The upper floor is of hard maple, hollow 
back, and the subfloor is of Norway pine. The platform 
floor, which is 11 in. below the body floor, is laid with 
hard maple | 3/16 in. thick and is provided with safety 
treads at the folding doors. 

A round-end clamshell type vestibule has been built 
at each end of the car. Each vestibule is of wooden 
construction and has three window openings above the 
belt rail, provided with upper and lower sash. The side 
windows raise to the roof, and the upper sash in the 
center window drops a distance equal to its height. The 
inside and outside of the dash below the window rail 
is paneled with | 4-gage sheet steel. 


DOORS AND WINDOWS 


Each end of the car body is fitted with two 2514-in. 
x 6-ft. 4-in. doors which slide by each other in a pocket. 
The vestibule doors include a four-leaf folding door on 
the entrance and exit side, providing a 5-ft. 2-in. open- 
ing with a stanchion and conductor’s rail at the center. 
Each set of folding doors is equipped with a 34-in. 
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pipe, held in a vertical position when the doors are 
open. ‘This extends across the doors in a horizontal 
position when they are closed, forming a hand rail. The 
exit side of the front vestibule contains a sliding door 30 
in. wide which is operated by a hand lever convenient to 
the motorman. Folding steps have been installed at the 
four entrance and exit doors on each side of the car. 
The treads and risers are of such dimensions as will per- 
mit the top of the tread to be 13!/% in. below the plat- 
form level and not to exceed 17 in. above the top of rail 
when the car is running light. The door-operating 
mechanism does not connect with the steps and they are 
raised or lowered by hand. ‘The diagonally opposite 
corners of the car on the folding-door side are equipped 
with motorman’s steps providing easy access to the roof. 

The car body has eleven rectangular window open- 
ings on each side, all of the same width except the cen- 
ter ones, which are designed to take the railway com- 
pany’s standard sign boxes. All windows are provided 
with upper and lower sashes. The upper sash is fixed and 
the lower sash raises to the level of the bottom rail of the 
upper sash. Eleven deck sashes are provided on each 
side of the monitor, being arranged in pairs. They are 
hinged at the middle and swing outward at the bottom. 
In addition to the double sashes provided in the side win- 
dows, storm sashes have been supplied. These storm 
sashes are single, two-light, and are held in place by locks 
of the railway company’s design. Each window is 
equipped with guards held in position by locks. 


INTERIOR ARRANGEMENT 


Car-body ventilation is furnished by four automatic 
exhaust ventilators which depend on the speed of the car 
or the force of the wind for their operation. One venti- 
lator is installed on each platform and one on each side 
of the car body. Floor inlets provide fresh air from the 
outside, which is directed over the heaters before passing 
into the car body. 

As these cars were built for double-end operation, a 
duplicate set of control equipment has been provided in 
each vestibule, and the hand rails separating the entrance 
and exit passageways are so arranged and connected that 
they may serve as a guard rail around the motorman’s 
seat when it is necessary to turn the car. Both the 
motorman and conductor are provided with stools which 
fit in sockets provided in the platform floor. 

By adopting the raised sash and setting the cross seats 
between the side posts it was possible to employ a 36-in. 
seat and at the same time provide a 24-in. aisle. Four- 
teen rattan-upholstered cross seats of the reversible walk- 
over type with spring bottoms and backs have been in- 
stalled in the center of the body. Four longitudinal cor- 
ner seats 51 in. long have been built in the four cor- 
ners of the body. The seats are equipped with pressed- 
steel end plates and pedestals and brass grab handles on 
the back of each. 

All inside finish is in cherry of a uniform color, rubbed 
dull. The foot rail between the seats is protected with 
a brass plate, and all moldings are of a plain, sanitary 
design. Moldings are provided in the deck the full 
length of the car, furnishing an 11-in. advertising space. 
A push-button system of the buzzer type has been in- 
cluded in the car fittings. Push buttons are located on 
each side post convenient to the passenger’s reach. Desti- 
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nation signs of the illuminated type have been installed, 
one in the center window of each vestibule and one on 
each side of the car in the upper half of the center sash. 
These signs are inclosed and include destinations painted 
on cloth, arranged to roll on rollers. They are operated 
by a handle installed at the top of each sign box. The 
boxes are provided with ventilating holes at the side and 
\ined with bright tin. Suitable frames have been fitted 
in the end transoms to carry the railway company’s warn- 
ing signs. 
EQUIPMENT AND FIXTURES 

Four wooden sand boxes lined with galvanized iron 
have been built under each corner seat. Each box is 
provided with a Nichols-Lintern type sand trap with 
supplementary valves and a 114-in. discharge pipe. 
Suitable water shields made of galvanized iron have 
been applied on the bottom of the car ahead of each 
wheel. Shields for protecting the air pump and rheo- 
stats from the wheel also have been included. The 
fender equipment consists of two non-protruding fenders 
attached to the under-frame of each vestibule. 
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The text of a notice to the public in regard to these 
cars and instructions to conductors as to their operation 
were published in the ELECTRIC RAILWAY JOURNAL 
for Sept. 14, 1912. 

CHICAGO RAILWAYS PAY-AS-YOU-ENTER CAR 

In 1909 the Chicago Railways placed an order for’ 
600 pay-as-you-enter cars of semi-steel construction, 
which, up to the present time, is the largest order placed 
by either of the companies. ‘These cars have formed a 
basis for this company’s standard equipment, and the 
general dimensions are as follows: 


Length over end pamelS....-.serseeeerseseererees 32 ft. in. 
Length of car over Crown Ppi€C€S....+seseeeeereees 48 ft. in. 
Length of car over bumpers.....-+-+++eeereesreree 49 ft. in. 
Width of car over drip railS.....-...eeee sree eeees 8 ft. in. 
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Height from top of rail to top of trolley board..... 11 it. in. 
Centers Of pOStS.....ccceecccecccccccrcescccrccsns 2 Et. in 
Truck centers 2... cece e cece cece tees eeerseresecee 20 ft i 


Diameter of wheels .....:--eeeceseeterereecrseeee EY lasts! 
Seating capacity (persons) ...+.+-s+eeereessseeeees 40 

Weight of electrical equipment.....--+----- 13,800 lb 
Weight of trucks ......+sseeeeeereeee 15,200 Ib 
Weight of body with accessories......- 24,000 Ib 
Total Weight «so eciecieweviese cece sit vives tines spe sires s 53,000 Ib 


Photographs of the car, platform arrangement and a 
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Chicago Railways 1909 Car 


The car is lighted by nine | 6-cp lamps arranged along 
the lower deck head lining between the upper advertising 
molding and the deck-sill casing on each side of the car. 
Three lamps have been placed in a row at the center 
of the ceiling lining and one lamp has been installed in 
the ceiling of each vestibule. The heating system in- 
cludes fourteen truss-plank heaters, seven on each side 
of the car and one in the front panel of each longitudinal 
corner seat. One platform heater has been installed at 
the center of the bulkhead. The truck and motor equip- 
ment comprises four General Electric type 80 motors, 
mounted on Brill 27-FE-2 trucks and controlled by 
General Electric Company’s K-28E controllers. 

NEAR-SIDE CARS 

The Chicago City Railway, after a series of interesting 
tests with the near-side design of car, recently placed an 
order with The J. G. Brill Company for 125 cars of this 
type. The near-side car specified is similar to the stand- 
ard type of near-side car used by the Philadelphia Rapid 
Transit Company and the International Railway Com- 
pany of Buffalo. The general dimensions of the new 


Chicago car are shown in the accompanying table. 
Standard 


Height of Step: “Near-Side” Cars 
From ground to first step..----++r+sersrrsctttt* 13. in. 
From step to platform....-----+++srerserrer tt 
From platform to car floor 


(persons) 54 
fully equipped (Ib.)..-+-+--+e5eeets 36,000 


detailed section showing the framing and design will be 
found in the accompanying illustrations. 
BODY CONSTRUCTION 

The most interesting feature in the design of this 
type of car is the use of deep steel-girder side plates 
as the main, members of the bottom framing. Each of 
these steel side sills is 18 in. deep by 3% in. thick, rein- 
forced at the top by a special angle iron 13% in. x 4 in. 
x 7/16 in. in size, riveted to the top of the plate on the 
inside, and a 3-in. angle iron riveted to the bottom on the 
outside of the plate. When assembled with these angles 
the deep steel side sill has the form of a Z-section ex- 
tending the full length of the car body. Inside of the 
steel plates and below the floor there is a 114-in. x 57%- 
in. wooden sub-side sill which carries the floor boards 
into which the cross bars are mortised. On the outside 
of the steel side sill, supported on the lower angle, are 
wooden side sills into which the posts are mortised. The 
end sills are 10-in., 20-lb. steel channels faced with 
yellow pine. The sides of the car at the end sills are 
tied together with 34-in. iron rods. The floor joists 
or cross beams are of yellow pine 314 in. x 5% in., re- 
inforced by truss rods. 

The side sheathing is composed of \4-in. yellow pine, 
covered with 14-gage mild sheet steel, held in place by 
countersunk oval-headed screws passing through a steel 
overlapping molding. The car-body flooring includes 
two layers, each 13/16 in. thick, the top layer being 
hard maple with hollow back, and the bottom layer yel- 
low pine with building felt between the two. 
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The platform is supported by two main platform 
knees, 3-in. x 8-in. x 3-in. x -in. section, reinforced at 
the end sills with angles riveted to the top and bottom. 
The platform is supported at the center by three knees 
made of yellow pine. The angle-iron bumper of 1/2-in. 
plate is formed with an approximate radius of 5 ft. 7 in. 
at the center and a radius of 15 in. at the ends. The 
body bolsters are of cast steel with the ends gibbed under 
the side sills. 

The monitor deck roof framing, which extends the 
length of the car body, is supported by continuous iron 
carlines, one to each pair of posts. Each carline is forged 
to the shape of the roof and has a foot turned up on 
each side which is secured to the end plate and the side- 
frame rod. The steel carlines are 114 in. x 7/16 in. in 
section and are bolted to wooden carlines spaced at I 1- 
in. intervals. 

In general the vestibules and the platform arrange- 
ments are similar to those of the Chicago City Railway 
P. A. Y. E. car already described. Folding steps are 
provided at all doors. The steps on the opposite sides 
of the car are so joined with a connecting rod and bell 
cranks that when one is let down for operation the one 
on the other side of the car is folded up close against 
the platform. The pipe rail which separates the ingress 
and egress aisle is made so that it may be used as a 
hand rail around the motorman’s stool when the car 
is turned. This rail is provided with special couplings, 
and sockets are provided in the platform floor into 
which the vertical members fit, no part of the rail be- 
ing stationary except the stanchion separating the two 
aisles at the entrance door. Above the belt rail in each 
vestibule three window openings have been provided with 
upper and lower sash. ‘The upper sash in the side win- 
dow opening is arranged! to raise into the roof and the 
sash in the center window drops a distance equal to its 
height. The inside of the dash below the window rail is 
paneled with 14-gage sheet steel in three sections. The 
outside is paneled with 1 0-gage sheet steel. 


INTERIOR ARRANGEMENT 


There are eleven windows openings on each side of the 
car body, rectangular in shape, each being fitted with 
an upper and a lower sash. On account of the sill con- 
struction of the car, which includes the 18-in. side sill 
coming up above the level of the floor, all the sashes 
raise into the roof. The deck sashes, also rectangular in 
shape, are glazed with wire glass and operated in runs 
of four by means of an improved anti-rattling device. 
The sashes for all the windows in the body of. the car 
are made of metal of the Forsythe type, and each is 
provided with a storm sash and window guards. A 
ventilator has been fitted to each end of the monitor 
deck, and a 6-in. Globe ventilator has been installed 
in the roof of each vestibule. 

Although the car body is only 8 ft. 9 in. over all, 
the use of the deep steel-plate side sills permitted a 
seat of maximum length and a 2434-in. aisle. The 
seating arrangement includes fourteen walk-over cross 
seats 37 in. wide and four 48-in. longitudinal seats in 
the four corners of the car body. The longitudinal 
seats are set just far enough away from the bulkheads 
to permit of easy passage through the doors. 

The inside of the car is finished in cherry stained to 
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a uniform color with a flat varnished finish. All mold- 
ings are of plain sanitary design. ‘The head lining is 
of Agasote board secured by plain cherry molding, and 
the ceiling is painted a light green color with conven- 
tional decorations. Each car is equipped with four 
sand boxes lined with galvanized iron. ‘The sand boxes 
have been installed in the corners of the car body, be- 
side the longitudinal seats, and the sand is distributed 
by a Keystone air-sanding equipment. 

The car lighting includes a row of 16-cp tantalum 
globes mounted along the deck rail, one over each seat. 
General illumination is provided by three 16-cp Tanta- 
lum globes mounted along the center of the ceiling. One 
16-cp lamp is placed in each vestibule. The standard 
arrangement has, however, recently been changed. 

Car lighting on the first 1328 pay-as-you-enter cars 
consisted of twenty-seven 16-cp, 115-volt clear-globe, 
series burning, tantalum lamps distributed as follows: 
Two each for the headlights, the platforms and the 
signs; three at the center line of the car and eighteen 
along the sides. There are all arranged in circuits of 
five lights each. Each headlight is connected to the 
platform light at the opposite end of car, so that the 
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three center lights can be placed in series with either 
set, depending upon the direction of the car. Thus a 
maximum of twenty-five lights is in use at one time. 

On the 215 new cars and the seventy-seven old cars 
to be rebuilt during this year, the lighting consists of 
only twenty-two tantalum lamps, the lights in the body 
of car being reduced from twenty-one to sixteen. The 
new arrangement provides two center and fourteen side 
lights—one platform lamp and the opposite headlight 
being cut out as before. This gives a maximum of twenty 
lights burning, resulting in a saving of 20 per cent in 
the energy used for lighting. However, as these cars are 
about 4 ft. shorter and slightly narrower than the previous 
types, illumination has not been sacrificed to economy. 

The heating equipment comprises fourteen Consolidated 
cross-seat heaters, four panel heaters and one heater 
in each vestibule, mounted on the bulkhead between the 
two door openings. The bottoms of the seat cushions 
are protected by a sheet-metal covering. All car wiring 
is carried in galvanized-iron conduit provided with junc- 
tion boxes and insulated bell mouths. All conduit has 
been thoroughly grounded, and an asbestos board 4 
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Rolling Stock 


Chicago City Railway 1907 P. A. Y. E. Car 


Plate XXIX 


ae as Cam Png 2 ‘is . - 9 aa 
eS rece eS paneer ie 


Chicago City Railway Test Car with Maximum Traction Trucks 


Chicago City Railway 1909 Pp. A. Y. E. Car 


Rolling Stock 


Front Platform Chicago Railways P. A. Y. E. Car 


Rear Platform Chicago Railways P. A. Y. E. Car 


EXIT ONLY 


Interior rgrz Car, Chicago 


Railways 


Interior 1908 Car, Chicago Railways 


Rolling Stock 


Chicago Railways 1909 P. A. Y. E. Car 


Yj) 
Yi rey 


Testing Outfit Installed in Car 5701, Chicago City Railway 
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in. thick protects the woodwork of the car body around 
the resistances, lightning arresters, choke coils, fuse boxes 
and circuit-breakers. Of these cars 565, including both 
monitor and arch roof types, have been equipped with 
Cooke ventilating systems. 

The car body is carried on two Pullman trucks which 
are a modified type of the Baldwin short wheel-base 
truck with the equalizer bar carried horizontally over 
the journal boxes supporting the coil springs at the ends. 
The trucks and brake rigging were designed so as to 
clear when the car takes a 35-ft. radius curve. The 
trucks are designed for a maximum speed of approxi- 
mately 30 m.p.h., air brakes being provided. Each car 
is equipped with four GE-216-A interpole motors 
with two K-35-C controllers. This type of motor is 
rated at 40 hp at 500 volts and 50 hp at 600 volts. 

DISCUSSION OF CAR LENGTHS AND WIDTHS 


The pay-as-you-enter cars which the Chicago City 
Railway Company put in service in November, 1907, 
were made a subject of careful study by both the rail- 
way companies and the Board of Supervising Engineers. 
These cars were exceptionally wide, being 8 ft. 11 in. 
over all, and as the platform length was 7 ft. I] in., 
it made the over-all length of the car 48 ft. 3 in. It 
was seen immediately that the prepayment features elim- 
inated the confusion of loading and unloading, the en- 
trances and exits being separated by a hand rail. The 
arrangement greatly reduced the number of platform 
accidents, provided an orderly and systematic method 
of collecting fares and made ventilation more efficient. 
Nevertheless, it also was seen that improvements could 
be made, and as a result of a careful study the prepay- 
ment car was adopted as standard with certain modifica- 
tions. 

In general, the specifications of the proposed standard 
car were for a double-end pay-as-you-enter car with cross 
seats not less than 36 in. in length, all of which were to 
be cushioned. The center aisle was not to be less than 
23 in. The over-all width of the car was not to be less 
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than 8 ft. 10 in. nor more than 8 ft. 11 in., with a length 
over the corner posts not exceeding 32 ft. 5 in. nor less 
than 32 ft. The length of the platform was increased 
over that used by the City Railway to 8 ft. 4/2 in., 
which made the over-all length of the car not less than 
48 ft. 9 in. nor more than 49 ft. 2 in. The over-all 
width was slightly decreased, making it 8 ft. 9 in. in- 
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stead of 8 ft. 11 in., and the truck centers were per- 
mitted to vary from 20 ft. to 20 ft. 5 in. 

In 1909, after a large number of cars had been pur- 
chased by both the railway companies, which included 
the long platform and the extra width, the board decided 
that improvements in the method of manufacture war- 
ranted a reduction of car width to 8 ft. 6 in., and that 
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this could be done without substantial change in the 
accommodations provided. Much study was also given 
to the length of the car both as to the platform length 
and the over-all length. In the earlier designs 32 in. to 
33 in. had been allowed between the centers of seats and 
swing doors were used in the bulkheads. As these fea- 
tures determine the car length after seating capacity has 
been considered, the board investigated them and decided 
that the seat spacing could be reduced to 31 in. without 
affecting the comfort of passengers. The swinging 
doors in the bulkheads were found also to require valu- 
able space that could be utilized if a sliding door was 
employed. By making these two improvements the car 
body was reduced 1 ft. in length and at the same time 
the objections to the swinging door were overcome. These 
objections were due to the fact that when a front vestibule 
window was open while the car was in motion the strong 
current of air tended to open the hinged door inward, 
drawing the smoky air from the front platform into the 
car. The swinging door also was the cause of a number 
of accidents, such as catching fingers and women’s skirts, 
and when an outgoing passenger allowed the door to 
swing back quickly it would often be caught by the fol- 
lowing passenger’s hand placed at the level of the glass 
panel, and a broken glass would result. 

At first the board thought that long platforms offered: 
a solution for congestion and were a necessary feature. 
Later tests along this line tended to show that, although 
the long platform did decrease the boarding time, delays 
other than that required for passengers should be consid- 
ered. For this reason and the fact that the companies had 
a large number of long-platform cars for service on the 
trunk lines, it was deemed wise to make the platforms. 
somewhat shorter in future purchases. Therefore the 
platform length was reduced to about 7 ft. The changes 
in seating and doors as well as in the platform length 
reduced the length of the car to 46 ft. and greatly re- 
duced the weight, making the car easier to handle on 
crowded streets. 


500 


At the present time the Chicago Railways Company 
employs six types of cars in its regular service. The 
first car of the pay-as-you-enter type was the 1909 Pull- 
man, which has been described. This type was followed 
in 1910 by 350 cars of similar design except that they 
were 46 ft. in length by 8 ft. 6 in. in width. The plat- 
forms were built 6 in. shorter, being 7 ft. 3 in. in length. 
During the same year fifty pressed-steel cars were, pur- 
chased as an experiment. ‘These all-steel cars are sim- 
ilar in design to the 1909 cars. Att this time the 1909 
pay-as-you-enter cars had proved very successful in oper- 
ation, and the company decided to convert all of its old 
double-truck cars into the prepayment type. The first 
lot of these cars included 328 cars built by the St. 
Louis Car Company. After being remodeled they were 
41 ft. long and 8 ft. 6 in. in width, with 6-ft. 6-in. plat- 
forms. Following the addition of the prepayment fea- 
tures to the St. Louis cars seventy-seven cars of miscel- 
laneous types with longitudinal seats were also recon- 
structed. 

The latest design in Chicago Railways rolling stock 
is found in the segmental arched-roof cars built during the 
latter part of 1911, and a number are still under con- 
struction. The arched-roof cars, of which there are 215 
complete, are being built at the company’s shops and are 
of the same design as the 1910 Pullman car except for 
the roof construction and ventilating system. 

The Chicago City Railway Company requires 845 
cars for regular service. All these are of the pay-as- 
you-enter type built for double-end operation. In the 
year 1907 this company put the first pay-as-you-enter 
cars in service in this country. These cars were 48 ft. 
3 in. in length by 9 ft. wide and the platforms were 7 ft. 
5 in. long. The tests of the prepayment feature proved 
so satisfactory that about 505 cars of different types 
and sizes were rebuilt into the pay-as-you-enter type. In 
1910 fifty cars were purchased and have already been 
described. Following this purchase the near-side car 
already mentioned was tested in regular service in 1912, 
and an order was placed for 125. 


CAR ENERGY CONSUMPTION 


Before accepting the maximum traction truck as the 
best to include in the equipment of the new near-side 
cars, a series of tests was made in order to determine the 
comparative power consumption, merits and operating 
advantages as between maximum traction trucks and the 
present standard trucks. An exhaustive test was made 
by the Chicago City Railway Company in the summer 
of 1910 under conditions approaching regular service as 
nearly as possible; in fact, the cars while equipped with 
all necessary instruments were carrying passengers and 
were operated on one of the main lines leading into the 
Loop district. 

In this test one of the 5600 series cars with standard 
double trucks and four-motor equipment was compared 
with the sample light-weight car No. 5701, which was 
of new design with maximum traction trucks and two- 
motor equipment. 

The car crews were men regularly assigned to the 
line, and a crew of experienced testing men made obser- 
vations on a full complement of instruments especially 
designed and installed for car tests, the passengers being 
actually counted. 
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For the purpose of eliminating the effects of car vibra- 
tion on the instruments, the table on which the various 
meters were mounted was placed on top of partly inflated 
rubber tubes, which in turn rested on a platform installed 
in place of two seats in the center of the cars. ‘The tests 
on both types of cars were made simultaneously. 

The 5600 series car weighed completely equipped but 
without passenger load 53,100 lb., while car No. 5701 
under the same conditions weighed 41,700 lb., both cars 
being of the pay-as-you-enter type. For the former car 
the equipment is rated at four 40-hp motors and for the 
latter at two 60-hp motors, the rating of both of which 
is based on 500-volt trolley potential. 

The car No. 5701 was 21 per cent lighter than the 
5600 type, and, as was to be expected, the saving in 
power represented by the average results of the tests was 
20 per cent for car No. 5701 over the 5600 series car. 

On an average 4.7 actual stops per mile were made, 
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each of a duration of 634 seconds; the average schedule 
speed was 914 miles per hour, excluding irregular de- 
lays, and the average number of passengers carried was 
twenty-six. 

The conclusion was that a decided reduction in power 
could be obtained by a car having maximum traction 
trucks and two-motor equipment and that such a type of 
car would prove satisfactory under Chicago conditions. 

While there might, under conditions of bad rail, be 
somewhat more slipping of wheels on starting and brak- 
ing with the maximum traction trucks than with the 
standard trucks, the observations proved that no difficulty 
was experienced in maintaining the schedule. 

In 1911 exhaustive tests were made by the Chicago 
Railways of the energy consumption of each type of its 
cars, but more particularly of the all-steel car used in the 
study of car operation in its relation to coasting time, as 
reported in the ELECTRIC RAILWAY JOURNAL for Dec. 
9, 1911. These tests have formed a basis on which 
the economical energy consumption has been based. The 
accompanying table shows the car power factors to be 
used with various types of cars of the Chicago Railways. 
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way purposes in Chicago differs from that at 
The 
organized 
originally to supply current for lighting and industrial 
power, has been able to convince the electric railway 


r THE method of producing electric power for rail- 


present employed in other large cities. 
Commonwealth Edison Company, 


managements that it can give equal if not better service 
than the railway companies can themselves provide. The 
consequence is that the railway power houses are being 
shut down, one by one, after being allowed to become ob- 
solete. This does not mean that the power houses still 
operated are not operated efficiently. In fact, the re- 
verse is the case and improvements are constantly being 
made to increase their operating efficiency. They are, 
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On account of the preponderance of their railway load 
and their strictly modern character, it is appropriate that 
the Edison power plants should be examined first. Of 
these the latest is the Northwest station, which, because 
it is the latest, represents the designers’ best judgment re- 
sulting from direct experience with its three Chicago 
predecessors. The Northwest station will, therefore, be 
studied in greater detail than the others. 

THE GENERATING AND DISTRIBUTING SYSTEM 

Before taking up the individual Edison power plants 
in detail a general survey of the whole system is neces- 
sary to a comprehension of its wide-reaching character. 
There are at present four power plants in operation, of 
which one, the old Harrison Street station, is practically 


however, not being extended and are used to supplement obsolete and is used principally as a substation. The 
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Longitudinal Section Through Boiler and Turbine Rooms at the Northwest Station of the Commonwealth 
Edison Company 


the purchased power and to give added reliability of 
service. The uniqueness of the power situation is evi- 
denced by the fact that of the slightly more than 200,- 
000-kw peak load on the Edison plants during the past 
year more than one-half was absorbed by the electric 
railways. 

Of the three great electric railway systems in the city, 
that of the Chicago City Railway draws its entire power 
from the Edison stations. The several elevated rail- 
way companies and the Chicago Railways Company re- 
ceive from the same source a considerable and increasing 
proportion of the electrical energy which they require. 


southern portion of the city and outlying territory is sup- 
plied from two plants, Fisk Street and Quarry Street, 
located respectively on the north and south banks of the 
South Branch of the Chicago River, slightly more than 
2 miles from the business center of the city, the intersec- 
tion of Dearborn and Madison Streets. The northern 
section of the territory is served by the Northwest sta- 
tion, located on the west bank of the North Branch of 
the Chicago River, about 51 miles in a northwesterly 
direction from the business center. 

The combined capacity of the power plants is more 
than 250,000 kw, made up as follows: Fisk Street, 
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120,000 kw; Quarry Street, 84,000 kw; Northwest, 
40,000 kw (first two units of six); balance, Harrison 
Street. This capacity may be augmented by the use of 
the storage batteries connected with the distributing sys- 
tem, which have an aggregate one-hour capacity of 20,- 
000 kw. The maximum load (which occurs in Janu- 
ary of each year) last winter reached a value slightly 
over 200,000 kw and at the present rate of growth will 
nearly reach the station capacity during next winter's 
peak. The capacity of all stations has for the past ten 
years been kept slightly above the maximum demand 
except during short periods. The capacity has been in- 
creased to its present magnitude from 40,000 kw in 
1905, shortly 
after the open- 
ing of the Fisk 


Street station, an 
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Northwestern Railroad is less than a mile away, and the 
Edison company owns a right-of-way to the railroad and 
has built upon it a third-rail electric railway of the best 
standard steam railroad construction. 

In order that the whole property may be as attractive 
as possible the grounds have been laid out under the 
direction of a landscape architect. The coal piles and 
other necessarily unsightly features have been subor- 
dinated, from the landscape standpoint, to trees, flower 
beds, lawns and winding roadways. The approach from 


the city side, therefore, gives an impression of beauty and 
completeness not ordinarily associated with the prosaic 
generation of electrical energy. 


average increase 

of over 30,000 

kw per annum. 
Power is dis- 
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form of three- 
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phase alternating 


Cornelia St. 334.16 Ali 
current, at 25 sl 
cycles frequency 


for ultimate use 


in railway and 


other direct-cur- 
rent circuits and 


at 60 cycles for 


alternating - cur- 
rent lighting. 
The voltages em- 
ployed for trans- 
mission to sub- 
stations in the city are 9000 and 12,000, and to outly- 
ing districts 20,000. A radiating and cross-connected 
cable transmission system connects the power plants with 
thirty-two lighting substations, twenty exclusively railway 


substations and four combination lighting and railway 
substations. 
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THE NORTHWEST STATION? 


The power plant at present under construction is lo- 
cated upon a tract of 109 acres situated, as the name in- 
dicates, in the northwestern part of the city. The site 
is approximately 6 miles from the downtown center and 
8 miles from the other two larger plants. The site is 
planned for twin stations of 120,000 kw each, and the 
large acreage provides coal storage for the ultimate 
capacity. The total cost of the entire project is esti- 
mated at $20,000,000, or say $83.50 per kw. This 
low cost is due to the large size of the units employed, 
namely, 20,000-kw turbine-generators, with boilers of 
5600 sq. ft. of heating surface each. The site is upon 
the west bank of the North Branch of the Chicago River, 
from which 1,500,000 cu. ft. of water per hour will be 
required for condensing purposes if all of the completed 
plant is operated at full capacity. The Chicago & 


1Preliminary accounts of this plant may be found in Electrical 


World, Vol. 55, page 667, May 17, 1910, and Vol. 
June 1, 1911. ol. 57, page 1401, 
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General Plan of Northwest Station Property Showing Provision for Extension 


BUILDINGS AND GENERAL LAYOUT 


Each of the twin power houses will ultimately com- 
prise four main parts: the boiler room (approximately 
275 ft. x 121 ft.); the turbine room (approximately 
290 ft. x 70 ft.) ; the transformer house (approximately 
290 ft. x 28 ft.), and the switch house (approximately 
290 ft. x 35 ft.). The boiler house and the turbine 
room are contiguous, but the transformer house and the 
switch house are separated from each other and from 
the main building. The buildings are arranged for 
convenience and reliability in energy generation. As in 
a modern factory, the input, coal and water in this case, 
enters at one end of the plant, and the output, electrical 
energy, leaves at the other end, the energy route being 
practically continuous and of minimum length. The 
separation of the transformer and switch houses from 
the main building provides isolation of the auxiliary ap- 
paratus from the generators, with consequent insurance 
against communication of trouble from one to the other. 

The buildings are, furthermore, designed in accord- 
ance with the “‘unit”” system of arrangement of apparatus. 
The complete station is practically a combination of six 
nearly independent units placed side by side. Each 
unit contains as its center a 20,000-kw turbine-genera- 
tor complete with condenser and auxiliary pumps, a group 
of ten boilers with feed-water heater and auxiliary ap- 


— 
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paratus, and electrical connections through the switch- 
board to the outside circuit. Exceptions to the self-con- 
tained nature of the unit are found in the use of one 
coal conveyor for two adjacent rows of boilers and in 
the use of a joint excitation system for the generators. 
It is possible that in later units separate coal conveyors 
will be used. A joint excitation system, however, is 
more reliable than one in which each generator has its 
own exciter, and, as the whole unit becomés useless if 
the excitation fails, it is essential that all possible means 
for maintaining exciting power shall be provided. 

The buildings themselves are of plain, substantial- 
looking design and are constructed of structural steel and 
brick. Their location is such that ornamentation is not 
required, the buildings being architecturally subordinate 
to the landscape, as already explained. The archi- 
tect’s perspective view of the completed plant shows, 
however, that viewed from California Avenue, which 
will eventually be extended through the property, the 
picture presented to the eye will be a satisfying one. 

HANDLING AND STORING FUEL AND ASHES 

The coal for the plant comes at present over the Chi- 
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ing 74 tons of coal. On each side of the hopper room 
is a track for ash cars into which ashes can be tapped 
from the boiler ash hoppers. The remaining space under 
the boilers, about 14 ft. on each side, is taken up with 
passageways in two decks, of which the upper ones form 
the header rooms. 

The coal may be dumped from the cars directly into 
the hoppers, or the cars may be unloaded by means of a 
four-motor traveling crane and 2-yard clamshell grab 
bucket. This crane can handle 80 tons of slack or 60 
tons of run-of-mine per hour.  Sixty-cycle, 220-volt, 
three-phase motors of the following sizes are used on 
the crane: main hoist, 37 hp; auxiliary hoist, 37 hp; 
trolley travel, 5 hp, and crane travel, || hp. 

Below the receiving hoppers is a narrow room with 
a single track for portable coal crushers through which 
the coal falls into a bucket conveyor which belts the 
boiler house. The coal crusher is driven by a 70-hp 
motor and can crush 175 tons of run-of-mine or lump 
per hour by means of four rolls, two Cornish and two 
of the fluted type. 

A 7%4-hp motor is required to move the coal-crusher 
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picked up by the 60-ton electric locomotives of the 
Edison company and are hauled in trains to the power 
house or to the storage yard. ‘The storage yard is not 
yet complete, but it will eventually be equipped with 
- bridge cranes for efficient coal handling. The space 
under each section of the boiler room, containing two 
rows of boilers, is divided up as follows: Directly 
under the firing room, and of the same width, is a room 
containing two tracks for coal cars. Under the tracks 
are nine reinforced concrete receiving hoppers each hold- 


conveyor has the same capacity as the crusher and has 
buckets 34 in. by 36 in. To maintain a speed of 45 ft. 
per minute requires a 35-hp motor. The upper hori- 
zontal stretch of the conveyor runs through a monitor on 
the roof of the boiler room directly over the reinforced 
concrete coal bunkers having a capacity of 63 tons per 
boiler. The bunkers serve two rows of boilers and are 
suspended from the roof trusses. An operator sets the 
bucket trips over the bunkers in turn, the buckets dis- 
charging automatically as they pass the trip. 
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BOILERS 


The boilers are set in rows of ten, each row serving 
a 20,000-kw turbine. The boilers are of the B. & W. 
type, each having three drums and fourteen rows of 4- 
in. tubes, sixteen tubes to the row, giving 5600 sq. ft. 
of heating surface. There is also a single-loop super- 
heater designed to produce 125 deg. superheat at the 
full steaming capacity of the boiler, 33,600 lb. per 
hour. The grate is of the chain type and is 10 ft. wide 
by I1 ft. 6 in. long, giving 115 sq. ft. of effective grate 
area. It is designed especially for burning screenings 
containing about 10,000 b.tu. per Ib. Under the 
front of the grate is a fine-coal hopper to catch the coal 
dust which falls through. This hopper discharges into 
the coal-receiving hoppers located be- 
low. The ash hoppers are at the back 
of the grate and about under the | 


middle of the boiler. a, a 
There will ultimately be six stacks ig 

over each boiler room, one for each Jal 

boiler unit. At present three are in- 

stalled. These stacks extend 250 ft. | 


above the boiler room floor and are 17 
ft. in diameter inside the brick lining 
and 18 ft. outside the shell. The shell 
is made up of twenty-two rings of four 
plates each and of a thickness varying 
from 4 in. at the bottom to 14 in. at 
the top. The steel in each stack weighs 
133 tons. The stacks are supported 
on special concrete footings by means 
of cross-braced steel columns. The | 


stacks are set in two rows, alternate 
ones for each boiler unit. The smoke 
flues are mounted on the roof trusses 4 \y Fj 
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gets low in the heater make-up water is admitted to 
the system at the condenser, this point of entry being used 
so that the new water will be raised to condenser tem- 
perature by the waste heat of the main exhaust. 

The steam from the boilers is collected in a 16-in. 
header located in the header room beneath the rear of 
the boilers. This header is fixed at the turbine room 
end and expansion is provided for along the entire 
length by roller supports. The 6-in. boiler leads are 
very long and have the necessary flexibility. At the 
turbine room end of the header is a hydraulically oper- 
ated steam valve. 

TURBINES 


The turbine room is the center of interest in this plant, 


Stack 17'Ins, Dia. x ' 
250’ above Boiler 
Room Floor 


Bucket Conveyor 


and are entirely above the roof. They Gm 
are as nearly as possible above the Uy 
rear ends of the boilers, the smoke up- 
takes of which enter from below. On 
each side of the smoke flues is a ven- 
tilating space protected by a metal 
hood, allowing the hot air to pass out 
readily. The air on the firing floor is 
therefore of a comfortable temperature. 

Feed water is supplied to each unit 
of ten boilers by a pair of 5-in., three- 
stage centrifugal pumps driven at 2300 
r.p.m. by steam turbines. These 
pumps have a capacity for 700 gal. 
per minute against 285 lb. pressure. The feed water 
coming from the condenser at 70 deg. Fahr. is raised 
in temperature to 210 deg. Fahr. in a closed heater 
of 4000 sq. ft. surface. The capacity of this heater 
is 320,000 lb. per hour when furnished with steam 
at 2-lb. pressure, the steam being supplied from 
the exhaust of the auxiliaries. The discharge from the 
hot-well pumps is delivered on one side of the bottom 
chamber of the heater, this being divided in halves by 
a vertical partition, and is fed through the heater in two 
passes, the suction of the feed pumps being connected 
to the opposite side of the bottom chamber. The top 
chamber of the heater contains a float valve which con- 
trols the supply of make-up water. When the water 
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Cross-Section Through Boiler Room at Northwest Station 


for here are turbines of the largest size yet constructed 
for power plant use. Except for an unusual delay in 
the completion of Northwest station Unit No. | would 
have been the first of its class to begin operation.27 The 
turbine comprises six stages, each stage discharging a 
double row of buckets. The first three stages have 
twenty-eight bucket sections of twenty-four buckets each. 
The last three stages have twenty-eight sections also, but 
each has but twenty buckets. The total number of 
buckets in the six disks is 7392. The outside diameter 
of the first stage wheel is nearly 11 ft. 10 in., and that 
of the sixth stage disk is slightly over 13 ft. The lengths 


ut into operation 


*The first 20,000-kw erie Amare unit was 
company. 


in the Waterside plant of the New York Edison 


4 
- 
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of the different buckets are given in the following table: 


Stage iin desecseeseee First Second Third Fourth Fifth Sixth 
Length, top, inches...... 1% 2 2 2% 5% 6% 
Length, bottom, inches.. 2 3% 3% 4 9 18 


The turbine rests upon a turbine-base condenser of 
three sections. The first, or central, section, into which the 
steam flows directly downward from the turbine, con- 
tains 3750 I-in. (outside diameter) No. 18 gage brass 
tubes 17 ft. long, with a total area of 16,000 sq. ft. 
The two auxiliary or side sections into which flows the 
steam uncondensed in the main section are each one- 
half the size of the main section. The total condenser 
surface is, therefore, 32,000 sq. ft. Under the speci- 
fications the condenser must maintain a vacuum corre- 
sponding to 2 in. of the mercury column, absolute, when 
condensing 280,000 Ib. of steam per hour and when 
supplied with circulating water at 65 deg. Fahr. With 
300,000 Ib. of exhaust steam per hour and with circu- 


—— 
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AUXILIARY EQUIPMENT 

The condenser is below the floor line of the room 
and, on account of its great bulk, the auxiliaries are 
practically all located on the turbine room floor. ‘The 
most conspicuous of these is the 36-in. centrifugal cir- 
culating pump, which is driven at 120 r.p.m. by a 20-in. 
x 30-in. Corliss engine. The pump can circulate 40,000 
gal. of cooling water per minute against 20-ft. head. 
The cooling water comes from the North Branch of the 
Chicago River through a concrete intake tunnel about 
1100 ft. long, 10 ft. wide and 10 ft. high. It is dis- 
charged through a similar tunnel 700 ft. in length, the 
mouth of which is 450 ft. downstream from the intake. 
The water is lifted by the circulating pump from a small 
intake well, located directly below the pump, through a 
48-in. suction pipe, and is forced through two 36-in. 
pipes to the two auxiliary sections of the condenser. 
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lating water at 40 deg. Fahr. it must maintain a vacuum 
corresponding to | in. of mercury column. The tempera- 
ture of the condenser discharge must not be more than 
5 deg. Fahr. below the steam temperature when con- 
densing between limits of 180,000 Ib. and 300,000 |b. 


of exhaust steam per hour. 
The following table shows the great weight of the unit: 
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Plan View of Turbine and Boiler Rooms at Northwest Station 


From the two halves of the main section of the condenser 
the water is discharged to the discharge tunnel through 
36-in. pipes. 

The mouth of the intake tunnel is protected by a re- 
volving screen for automatically removing debris strained 
from the circulating water. ‘The screen consists of an 
endless chain of woven-wire sections, 5 ft. long x 16 in. 
wide, passing over an electrically operated driving drum 
above and an idler drum below. The screen is inclined 
at about 30 deg. from the vertical. 

In addition to the circulating pumps, a number of 
other necessary pumps are grouped about the turbine. 
In tandem with the cylinder of the engine which drives 
the circulating pump is the dry-vacuum pump cylinder, 
28 in. in diameter. The pump has a capacity of 2550 
cu. ft. of air per minute. The wet-vacuum or hot-well 
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pumps are of the three-stage centrifugal type, steam- 
turbine-driven. The weight of the revolving member 
of the turbine-generator, amounting to nearly 100 tons, 
is supported on a step bearing, the oil for which is de- 
tivered to an accumulator under a pressure of 1200 Ib. 
per square inch by a pair of duplex double-acting steam- 
driven pumps, 12 in. x 3 in. x 18 in., of 30-gal. capacity. 
This pressure is reduced at the bearing to 800 lb. A 
pair of smaller pumps of the same general type supply 
pressure for the upper turbine bearings and for hydraulic- 
ally operated valve gear. Other pumps used in the 
station are for circulating cooling water in the trans- 
formers, raising water to the roof tank for general serv- 
ice in the building, supplying water at high pressure for 
fire purposes, circulating oil through the lubricating sys- 
tem of the plant, etc. 


GENERATORS 


The electrical generator mounted above each turbine 
is of the revolving-field type, having four field poles and 
generating 25-cycle current at 4500 volts. The field 
magnet requires for excitation 75 kw at 125 volts. 
The armature is wound for Y-connection and has a con- 
tinuous rated capacity of 2570 amp per phase. ‘The 
generator is cooled by air sucked into it by fan blades 
on the revolving field structure through a sheet steel duct, 
3 ft. x 11 ft. in section. This air comes from outside 
the building through iron gratings directly into the room 
below the generators. It is driven out of the lower part 
of the generator through large openings provided for 
the purpose. This method of ventilation not only rids 
the generator of excess heat but it prevents the communi- 
cation of heat from the turbine to the generator above it. 

Six phase leads, two for each of the three phases, 
connect the armature with the transformer house. These 
are carried from lugs on top of the generator, through a 
rectangular metal boxing on the inside of the ventilating 
duct. The cables have 1,750,000 circ. mil area and 
are insulated with a 4/32-in. layer of rubber, a 9/32-in. 
layer of varnished cambric and a double layer of braid. 
Except for a few feet at the armature end the cables are 
covered with a 4-in. lead sheath. Where the unleaded 
cable connects with the leaded section end bells made 
of ‘‘electrical concrete’’ are fastened to the lead sheath, 
and the bells are filled with “‘minerallac.” 

TRANSFORMERS 

In the transformer house, a narrow building extending 
along the east side of the turbine building, are located 
auto-transformers, or compensators, for raising the volt- 
age from 4500 to 9000. These transformers serve 
several purposes. They provide a certain specified 
amount of reactance in the line which serves as a pro- 
tection in case of short-circuit, they act as buffers in 
case lightning disturbances arise on the outside lines and 
they permit the use of less expensive, because less heavily 
insulated, armature windings in the generators. Each 
compensator is a single-coil transformer in which one- 
half the turns are connected across the generator and 
the entire number across the line. ach generator re- 
quires three compensators of 3333-kva capacity each. 
They are oil and water cooled, requiring 1700 gal. of 
oil and 1614 gal. per minute of water. The efficiency 
of this type and size of transformer is remarkably high, 
being 99.2 per cent at quarter load, 99.4 per cent at 
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half load, 99.3 per cent at full load and 99.2 per cent 
at five-fourths load. The transformers are inclosed in 
iron tanks 155 in. high, 107 in. long and 63 in. wide. 
Each weighs, with oil, 25 tons. The transformer house 
is divided by brick partitions into compartments, each 
just large enough for one compensator. Access to each 
compartment is provided on both sides. An aperture 
large enough to permit the transformer tank to pass, and 
closed with a rolling steel partition, opens outdoors. 
On the opposite side of the compartment a small door- 
way opens on a passageway in which is located the water 
and oil supply piping. Above this passageway is a gal- 
lery to accommodate the neutral connections from the 
transformers, with the necessary oil switches. 


SWITCHING APPARATUS 


The switch house contains all of the high-tension 
switching apparatus, and this is arranged with a view 
to simplicity and reliability. There are three floors in 
the house. The ground floor contains the busbars and 
the potential transformers, the middle floor the high- 
tension switch compartments, and the top floor the 
switch-operating mechanism. The switches used are 
the G.E. type H, consisting of a steel oil chamber, in 
which the break is made, metal plug and sleeve for com- 
pleting and breaking the circuit, a motor-driven mechan- 
ism for pulling the terminals apart and a spring arrange- 
ment for pushing them together. 

On the ground floor the busbars are placed both 
lengthwise and crosswise of the house. The bus cham- 
bers are made of molded slabs of electrical concrete, 
which has high electrical resistance and is fireproof. 
For each generating unit there are two sets of busbars, 
main and auxiliary, placed parallel with the length of 
the building. The compartments for these bars are _ 
placed horizontally against the ceiling and the main- 
buses are on the west side of the room, the auxiliary 
buses on the east. Zach set of three line busbars is in 
three compartments in vertical rows across the room 
and there are four sets of these buses. The leads from 
the compensator terminate in switches by means of 
which the generator may be connected to the main or 
the auxiliary buses. These buses are connected through 
the line buses to the outgoing lines which leave the sta- 
tion in underground conduits. 

Across the generator leads are potential transformers, 
and in the outgoing lines are series transformers, sepa- 
rate ones being used for ammeters and for watt-hour 
meters. The lines are protected from static disturbance 
by electrolytic lightning arresters. 

The switches are controlled from the operating gallery 
in the turbine room. This is a large room, the front 
of which projects out into the turbine room. It is in- 
closed on the turbine room side with heavy glass. In 
the projecting part of the room are the benchboards for 
controlling the operation of the armature and exciter cir- 
cuits. While the operator can see the turbine room from 
this position, he manipulates the control switches entirely 
in accordance with the indications of the instruments : 
above the benchboards. These include ammeters, volt- 3 
meters, wattmeters, frequency indicators and power-fac- 
tor indicators. Other switchboards in the operating 
room provide for connection to the outgoing feeders and 
for the measurement of the output through them. 
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ELECTRICAL AUXILIARIES 

The excitation for the generators is provided from 
three sources and the equipment will ultimately com- 
prise duplicate sets. For the excitation of the first three 
units there is a turbine-driven exciter of 300-kw capacity, 
a motor-driven exciter of 200-kw capacity and a storage 
battery which may be discharged for one hour at 140 kw. 
The lighting and power required in the station are pro- 
vided by an alternating-current substation located so 
that it will be in the middle of the completed oil-switch 
house, only one-half of which has as yet been built. In 
the substation are two. 750-kw self-cooling transformers, 
reducing the voltage from 9000 to 115 or 230 for use 
about the buildings. The substation has its own com- 
plete switchboard where center all of the local distribut- 
ing circuits, which are kept entirely distinct from the 
main power and control circuits. Practically all of the 
mechanical power about the station and grounds is pro- 
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and in it have been solved many of the modern prob- 
lems of efficient electrical energy generation. Ground 
was broken for this plant in June, 1902, and the 
following year a 5000-kw turbine-generator was placed 
in service. This historic turbine now occupies an hon- 
ored position in the grounds of the General Electric 
Works at Schenectady, where it stands as a monument 
of the pioneer days of large turbine construction. ‘This 
turbine was the first of four, but so rapid was the 
advance in turbine design that after a short service the 
four were replaced by the present ones of 12,000-kw 
capacity on account of the better economy of floor space. 
The present Fisk Street plant of ten units was com- 
pleted in 1907, and in the same year the Quarry Street 
plant across the South Branch of the Chicago River 
was begun. In the latter 14,000-kw turbines were 
placed in the same floor space allowance, and this year 
20,000-kw units in the Northwest station were in- 
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vided by electric motors and, with the exception of that 
required for the electric railway*, it all comes from this 
substation. A very important part of the auxiliary elec- 
trical equipment is the high-voltage testing set. It con- 
sists of a 200-hp, 220-volt, three-phase motor with 
compensator starter, driving a 500-kva, 300-volt, three- 
phase generator with a 12-kw exciter and a 500-kva 
transformer for raising the voltage to 20,000, 40,000 
or 60,000. There is also a bank of three resistors, each 
of 5.4 ohms resistance and 1012 amp capacity, and 
three variable-resistance shunts. The testing set is used 
for locating cable faults. 

THE FISK STREET AND QUARRY STREET PLANTS 

With the new Northwest station as a standard the 
layout of the companion stations in the Southern district 
can be quickly outlined by noting similarities and differ- 
ences. The Fisk Street station is the oldest of the three 


_ 8For economic reasons the energy for the electric railway is pur- 
chased from a power house of the Chicago Railways Company 
located near by. 


stalled in practically the same area. There is now 
under construction for the Fisk Street station a Parsons 
turbine of 25,000-kw capacity which, in turn, will 
occupy little more room than the 5000-kw unit of ten 
years ago. ‘These statements indicate the remarkable 
development of the steam turbine, in which Fisk Street 
station has played an important part. 

The Fisk Street station is a model of architectural 
beauty and completeness. The most striking differ- 
ences in appearance from the Northwest station are due 
to the location of the condensers above the turbine room 
floor, to the absence of auxiliaries in the turbine room 
and to the absence of the generator ventilating ducts. 
This plant has been fully described in the technical 
press* from time to time and only a brief account of its 
construction will be necessary here. 

The tract on which Fisk Street station is located con- 
WSee Electrical World, Vol. 41, page 863, May 23, 1903; Vol. 51, 


page 1023, May 16, 1908; Vol. 53, page 17, Jan. 2, 1909, and page 
1289, May 27, 1909. 
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tains 1614 acres, which provides room for the present 
turbine and boiler house (475 ft. x 240 ft.), switch 
house (340 ft. x 50 ft.), coal storage of over 50,000 
tons, and for extensions now under way which will 
greatly increase the station capacity. The eighty boilers 
are divided into ten units, each boiler having 5200 sq. ft. 
of heating surface and two drums. The general ar- 
rangement and the sizes of the detail parts of the 
equipment differ from those already described only 
because the turbine unit is smaller and the condenser 
is above the floor line. The auxiliary apparatus is below 
the turbine floor. 

As the station contains ten 12,000-kw units, it is 
one of the largest power plants in existence. Its mag- 
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account of the form of the boiler room the boilers are 
not arranged on the unit system but are divided into 
two sections only. There is one row of six 14,000-kw 
turbines in the turbine room, which, except for minor 
details, is arranged like that in the Northwest station. 
Four of the generators produce 25-cycle current at 
9000 volts, and two 60-cycle current at 12,000 volts. 
The former is principally for conversion to direct cur- 
rent in rotary converter substations and the latter for 
use in lighting. A novel electrical feature of this 
equipment is a 5000-kva vertical frequency changer 
(motor-generator set), which is installed in a bay off 
the turbine room and serves to connect the high-fre- 
quency and low-frequency generators together. The fre- 
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nitude can be gathered from the fact that it can con- 
sume 2000 tons of coal per day and about 100,000,000 
gal. of water would be required per day to condense 
its full steam consumption. The station is divided into 
two sections, one containing seven units and the other 
the remaining three. When it is extended to its ulti- 
mate capacity of fourteen units (of which the eleventh 
is under construction) each section will contain seven 
units. Each section has its own switchboard gallery and 
is virtually a separate power plant. 

The Quarry Street station may be considered both as 
an extension of the Fisk Street station and a forerunner 
of ‘Northwest.’ Its layout differs from that of its 
neighbor largely on account of the size and shape of 
its site, which consists of a strip of 9 acres, much shorter 
along the river than in a direction perpendicular to it. 
The equipment of the station is all under one roof. 
A long, narrow boiler room contains forty-eight boilers, 
of 5200 sq. ft. heating surface each, in two rows. On 


quency changer permits the transfer of power from one 
circuit to another in case of overload on one or the other. 
RAILWAY POWER PLANTS IN CHICAGO 

The Edison plants supply a great and increasing 
proportion of the power required for electric railway 
service in and about Chicago, but a number of plants 
are still operated by the railway companies. When a 
large number of comparatively small companies oper- 
ated the surface and elevated lines each had its own 
power plants. These plants were designed by the best 
procurable engineering talent and those which are still 
operating are well preserved. One finds three distinct 
types of station in the city, each typical of a decade of 
progress. First, there is the horizontal engine plant of 
fifteen or twenty years ago, with its direct-coupled, or 
belted, d.c. generator. Later came the vertical Cor- 
liss engine, with direct-coupled d.c. generator or alter- 
nator, and now the turbine-alternator alone is consid- 
ered for large railway plants. Examples of the last- 
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named class have been described in detail. Of the 
first class the California Avenue station of the Chicago 
Railways Company and the older section of the Fortieth 
and State Streets station, South Side Elevated Railroad, 
are typical. The former was built in the early nineties 
and was a model plant for the time. The building 1s 
242 ft. by 120 ft. in size and in it are installed ten 
water-tube boilers of 300-hp capacity each, equipped 
with Murphy furnaces, and two 500-hp boilers equipped 
with Green chain-grate stokers. Five 1000-hp Fraser 
& Chalmers engines and one 1000-hp Green-Wheelock 
cross-compound condensing engine are direct-connected to 
four 1000-kw and two 750-kw Siemens & Halske gen- 
erators. 

These generators are of a peculiar type. Ihe re- 
yolving armature surrounds the field magnet and is sup- 
ported by a spider at one end. The commutator bars are 
mounted on the outer surface of the armature core, the 
bars forming an integral part of the ring winding. These 
generators are still in operation, as are several others of 
the same type, and still others with the usual form of 
commutator, in the Western Avenue power house of the 
Chicago Railways Company. 

In 1898 the South Side Elevated Railroad changed 
from steam to electrical operation and put in a first- 
class power plant at Fortieth and State Streets. The 
original building was of brick, 200 ft. x 112 -ft., and 
was divided longitudinally into an engine room 59 ft. 
wide and a boiler room 49 ft. wide, quite a different 
division of space from that in Northwest station. Four 
1200-hp Allis horizontal, cross-compound engines were 
installed with direct-coupled Westinghouse d.c. gener- 
ators. On account of the location of the plant cooling 
water could not be secured and a cooling tower was 
necessary. Fortunately, when the plant was extended 
later and vertical units of nearly three times the capacity 
of the first ones were added it was possible to secure 
injection water from the Chicago drainage system. The 
boiler room was originally equipped with eight 600-hp 
B. & W. boilers with chain grates. Provision is made 
in this station for the almost automatic care of coal 
and ashes, coal cars being pushed on a track in a 
lean-to structure adjacent to the boiler room. Coal 
falls from the cars into a crusher and then onto a bucket 
elevator. From this it is fed to a bucket conveyor which 
delivers it into overhead bunkers. Economizers are 
installed to extract waste heat from the flue gases. These 
few details are given merely to indicate the advanced 
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character of the design of a station which to-day is being 
operated at a remarkably low cost per unit of energy 
generated. 
OUTPUT OF THE CHICAGO POWER PLANTS 

While it will be impracticable to take up in great 
detail the operating features of the Commonwealth 
Edison and the surface and elevated railway plants, a 
few graphical representations of the outputs of some of 
these have been selected to indicate the nature of their 
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loads. One of the accompanying diagrams shows the 
maximum demands in kilowatts upon all of the Edison 
plants from the period of the Harrison Street station to 
the present time. Another shows the monthly load curve. 
Of these loads considerably over one-half is now due to 
the electric railways. 

The Chicago Railways Company operates two plants 
at present, with a combined overload capacity of 
18,000 kw, and seven substations with an overload 
capacity of more than 80,000 kw. The nominal 
rating (not overload) of all stations and substations is 
70,250 kw. 

The five elevated railways which are operated under 
the same general management ‘purchase about one-third 
of their required power from the Edison Company. 
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RAILWAY POWER DISTRIBUTION BY THE 
COMMONWEALTH EDISON COMPANY 


monwealth Edison plants for railway purposes 

in the form of three-phase alternating current, 

of 25 cycles frequency and at 9000 volts and 
20,000 volts emf. The map on the next page shows the 
layout of the system in diagrammatic form. In the chart 
the power plants of the Commonwealth Edison Com- 
pany are shown by large circles. Substations of the 
Chicago City Railway are shown by small circles, and 
substations of the Chicago Railways Company by small 
concentric circles. ‘The latter company generates a part 
of the power which it requires in its own power houses. 
These are represented by small black squares. The 
chart shows both the 9000-volt and the 20,000-volt 
circuits. The latter voltage is produced in raising-trans- 
formers in the Fisk Street station. The high voltage is 
for transmission of power to substations more than 5 
miles distant from the power plant, this distance being 
the limit of economical distribution at 9000 volts. That 
9000 is as high a voltage as is economical inside its 
range of distribution was pointed out in the first report 
of the Board of Supervising Engineers.1. It was shown 
therein that “the limiting factor in three-phase under- 
ground transmission is the size of duct.” An investiga- 
tion showed that the capacity of a 3%4-in. duct is about 
4000 kw and that of a 3\4-in. duct 5000 kw. In- 
crease in voltage above 9000 necessitates greater thick- 
ness of insulation, practically compensating for the in- 
crease in energy-carrying capacity due to the increased 
voltage. A voltage lower than 9000 is impracticable on 
account of the excessive cost of conductors with reason- 
able line loss. 

The power is distributed from the power houses to 
the railway substations in underground conduit built up 
mainly of standard 31/4-in. square-bore vitrified tile. 
Latterly, however, 314-in. cylindrical concrete pipe has 
been used with excellent satisfaction. The conduits are 
laid up with 14 in. of concrete between tiles and with 3 
in. of concrete on the sides and 4 in. top and bottom. 
The top of the conduit is placed at least 2 ft. below the 
street line. The standard cable has three conductors 
of 250,000 circ. mils area each. Last year there were 
in use for lighting, railway and industrial power 123 
direct lines, station to substation, and the total length 
of line was about 590 miles. In addition to the direct 
lines, there are numerous tie lines connecting substa- 
tions. The system, as a whole, is a radial one, each 
substation being connected with the power house by the 
least practicable length of cable. 

At present the railway companies purchase their 
energy at the central station, paying therefore for the line 
loss, which is guaranteed not to exceed an average 
of 5 per cent. The railway companies own and 
operate the substation equipment. The high-tension 
feeders are installed and maintained by the Edison com- 


Fo one power is distributed from the Com- 


1See Vol. I, page 127, “Report of the Board of 
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pany. The latter company is now, however, building 
and will operate a railway substation of its own, selling 
the energy in direct-current form. In this the converter 
unit will be of 4000-kw capacity, the largest yet used 
for such work. This plant is known as the Harding 
Avenue substation. While its construction is not far 
enough advanced to permit of a fully illustrated de- 
scription, the sketch plan on page 573 shows the gen- 
eral layout. This station is unique in its compactness 
as well as in the features already mentioned. It illus- 
trates the tendency of the times toward large units, large 
substations and provision for expansion with minimum 
expense. 

Unusual provisions have been made to secure abso- 
lute reliability of operation by means of a network of 
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Diagram of Typical Power Transmission Unit 


high-tension lines connecting the Fisk Street and Quarry 
Street stations and the substations of the Chicago City 
Railway. This company operates no power stations 
and partly for this reason insists especially on reliable 
Edison service. As the lines of the company are in the 
southern section of the city no power is drawn from 
Northwest station. From the power house to each of 
the substations in the business district are several lines, 
in some cases coming from both Fisk Street and Quarry 
Street, which are connected together with tie lines as an 
added protection. In addition to the regular lines, which 
are more than amply large for the maximum load, there is 
a tie line connecting practically all of the stations. “This 
emergency line has its full complement of oil and discon- 
necting switches and switchboard panels. 
use and can be readily called into service to help out an 
overloaded circuit. These reserve cables have involved 
an expenditure of probably $100,000, which is un- 
doubtedly justified by the resulting security. In addi- 
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tion to the a.c. tie lines a liberal supply of copper has 
been put into d.c. tie lines for the same purpose. When 
one considers that in addition to all of this precautionary 
installation there is also a large storage battery for use in 
urgent cases, particularly in the downtown district, it is 
difficult to see how a power supply could be made more 
reliable. 

In a paper recently delivered by P. B. Juhnke before 
the Commonwealth Edison Section, N. E. L. A., several 
interesting facts regarding the distribution system of the 
company are given. ‘The investment in the transmission 
system is stated to be about $4,000,000. The trans- 
mission system operates at a load factor of 18 per cent, 
as compared with 33 per cent for the entire generating 
equipment. The difference is due to the large margin of 
safety allowed in the transmission system, there being as a 
rule at least two lines to each station and a liberal system 
of tie lines. The lines, like the stations, are designed for 
the maximum load, but the number of line units to each 
station is small. Hence, as the remaining line or lines 
must be able to carry the maximum load in case of the 
failure of one, a much greater reserve must be carried 
than in the stations. Furthermore, the lines must be in- 
stalled for the future even more than the stations because 
they cannot be readily increased in size. There is, 
therefore, a liberal margin for growth of business in each 
line. Mr. Juhnke states that each line can carry 3750 
kw, but the actual average maximum load per line on the 
123 lines in use was but 1650 kw, giving a margin of 
safety of 127 per cent. During the year 1911 there 
were seventy-two cable burn-outs, or an average of 0.58 
per line per year. ‘These cause no interruption to service 
because under the system in use there is always a spare 
line in reserve. 

THE DISPATCHING SYSTEM 


In a complicated system like that of the Commonwealth 
Edison Company it would be obviously impossible for the 
operators in the different stations to determine the dispo- 
sition of the feeders and tie lines. The capacity of the 
generating stations is so great that much damage might 
be done by a slight error of judgment. All responsibil- 
ity in determining the electrical connections of the entire 
system centers in the load dispatcher, who is located 
downtown in the company’s office building. On one side 
of this office is a large plug board which represents dia- 
grammatically the entire electrical generating and dis- 
tributing system. Every high-tension switch, feeder and 
tie line is represented by a conventional scheme which 
enables the dispatcher to follow out a circuit with greatest 
ease and therefore with least liability of error. At the 
points in the diagram where the oil-switch pilot lamps are 
represented (a red lamp for a closed switch and a green 
one for an open switch) are small holes into which plugs 
with colored spherical heads are inserted to indicate the 
condition of the switches. No high-tension switch in any 
station is operated without instructions from the dis- 
patcher. The dispatcher’s office is connected by direct 
telephone line with each station and substation. 

The dispatcher determines the disposition of the feed- 
ers and tie lines and, by issuing instructions to the oper- 
ators, insures connection in the manner best suited to meet 
the load requirements. His grasp of the entire situation 
is of prime importance in case of trouble, such as an un- 
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usual overload or a cable burn-out. As soon as evi- 
dence of such is manifest at any point in the system the 
local dispatcher is notified. He usually gets several hurry 
calls from different points at the same time, so that, from 
his comprehensive knowledge of all details, he is soon able 
to locate the trouble and issue such orders as will permit 
the resumption of service. Two dispatchers are con- 
stantly on duty so that there may be no time lost in emer- 


gency. 
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repaired safely and without detriment to the service 
through reduction of equipment, it must not be taken out 
of commission without permission of the dispatcher. 
There are usually fifty or more dispatchers’ permits in 
force at one time, allowing lines or apparatus to be out 
of service for repair. When work is to be done on a 
line or switch, the workman detailed to do such work 
receives definite instructions as to what he must do before 
beginning work in order that he may be perfectly safe 


Not only is a switchboard operator not allowed to de- and that he may not interfere with service. All of these 
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Analysis of Combined Daily Load Curves of the Chicago Elevated Railways 


termine when line switches shall be closed or opened, but 
to avoid hasty action he is prevented from immediately 
closing the switches from the switch gallery. All high- 
tension switches are locked open when not in use. To 
close them the operator must go to the switch house to 
unlock them and then return to the switchboard to close 
them. While this takes time, it causes no delay in the 
long run because it eliminates the most important source 
of mistake, the hurried or ill-considered action. 

The dispatcher plays a most important part in repair 
work. In order that a line or piece of apparatus may be 


matters are thoroughly covered in a manual of rules issued 
to employees for their guidance and protection. 

If the repair is of any magnitude or if new construc- 
tion is ready for use, another important officer is called 
into service. He is the starting engineer and his duty is 
to follow new work or important repairs during the con- 
struction period and to see that all departments concerned 
with the addition of equipment to the plant are properly 
notified of the completion of the work. This is done by 
means of the “‘starting engineer’s notice.” This “notice” 
goes to the operating, construction and such other depart- 
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ments as may be affected by the ‘‘making alive’ of any 
line or piece of apparatus. ‘The notices are also posted 
on station and substation bulletin boards, so that all over 
the system the operators are aware of what is going on. 
The consequence of all of these precautionary measures 
is the reduction of electrical accidents to a very small 
number. 
CONSTRUCTION OF THE SUBSTATIONS 

The fourth annual report of the Board of Supervising 
Engineers contains information concerning the distribut- 
ing system, particularly emphasizing the results of the 
efforts made by the railway companies and the board to 
standardize equipment. ‘These standards are in the main 
accepted by the elevated railways, as well as the surface 
railways, although the former are not under the jurisdic- 
tion of the board. Previous to the organization of the 
board the companies individually had done much in the 
way of standardization, and their work was incorporated 
as far as possible into the board’s plans. After five years 
of rehabilitation of the properties and supervision by the 
board, most of the details can be considered to be as 
nearly standard as a growing art like electrical engineer- 
ing will allow. 

The wiring diagram of a typical power transmission 
unit, taken from the fourth report of the board, shows 
graphically the whole substation story (see page 570). 
Starting at the three-phase, Y-connected generator in the 
Edison station, the electric current flows through the 
switches (not shown in the diagram), the line measuring 
instruments in the station and the three-conductor, 250,- 
000-circ. mil rubber-insulated, lead-covered cable to the 
substation. 

The instruments employed in measuring the input to 
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the lines comprise indicating voltmeters, wattmeters, watt- 
hour meters and ammeters. The watt-hour meters are 
equipped with a new device known as a “printometer” 
which prints at regular intervals on a paper tape the out- 
put kilowatts. This device takes the places of observers 
with their blank forms for records and does the work 
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more accurately and cheaply than they could do it. 
Moreover, the records are simultaneous, any number of 
printing wattmeters being controlled by the same master 
clock. The system of charging for energy makes an 
accurate record of power output positively necessary. A 
service charge of $1.25 per month per kilowatt is made 
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Plan of Harding Street Substation Showing Standard 
Arrangement of Machinery 


on the basis of the peaks in the load line. These peaks 
must be determined in a manner satisfactory to both the 
seller and the purchaser of the electrical energy, as the 
service charge may be a considerable item in the monthly 
bill. The printometer seems to furnish a satisfactory 
method for determining the values of maximum loads. 

At the substation ends of the lines instruments similar 
to those in the power station are provided, giving to the 
customers the means for checking their bills and to the 
supply company a measure of the line losses. 

The diagram on page 570 shows the standard electri- 
cal connection in the substation. The power is received 
in a bank of three delta-connected single-phase trans- 
formers, which are of the air-blast type. ‘The two ter- 
minals of each secondary winding are connected, through 
reactance coils, to electrically opposite points in the wind- 
ing of a six-phase rotary converter. The line voltage of 
9000 is stepped down to 424 for this purpose, giving 
600 volts on the d.c. side of the armature winding. The 
reactance coils on the low-tension side of the transform- 
ers serve several useful purposes. Their inductance is a 
protection to the converters from any electrical disturb- 
ances from the outside system which may pass through 
the transformers. It further protects the transformers 
and outside circuit in case of flash-over of the rotaries. 
Tt permits an increase in a.c. voltage, and therefore of d.c. 
voltage, by over-excitation of the converter field with the 
consequent draft of leading current from the line. 

The same diagram also gives the sizes of conductors 
used in the standard substation. The high-tension con- 
nections are all made with I-in. copper tube, which is 
easily bent to form and needs no support except at the 
ends, which are hammered flat and drilled for the recep- 
tion of connecting bolts. The low-tension a.c. conductors 
are each made up of three 3-in. by 14-in. flat copper 


2For details of the terms of contract for the sale of electrical 
energy to the Chicago City Railway Company see Electrical World, 
Oct. 31, 1908, page 934. 
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bars, the d.c. positive buses of four 5-in. by 1/4-in. bars 
and the negative or ground buses of two 10-in. by 
1\4-in. bars. 

From the illustrations which show the interiors of sev- 
eral substations the essential similarity of layout is ap- 
parent. Some deviations in arrangement are necessi- 
tated by local conditions, but as far as possible the con- 
verters, transformers, reactances, etc., are the same, thus 
keeping at a minimum the number of necessary supply 
parts. 

In the ELEcTRIC RaILway JOURNAL the following 
articles give further illustrations and details of typical 
substations and show the development of the present 
standard practice: Aug. 15, 1908, page 462, Forty- 
second and Wabash Streets substations, Chicago City 
Railway; Jan. 2, 1909, page 6, Lill Avenue, near Shef- 
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this and three more bags of charcoal are thrown on top. 
The ground plates are connected with the frames of all 
apparatus and with the structural steel of the building. 

Between the pot-heads and the line busbars the fol- 
lowing apparatus is connected in each phase: a discon- 
necting knife switch, a current transformer for the over- 
load relay and the line ammeter, a separate current trans- 
former for the wattmeter, a motor-operated oil switch, a 
second disconnecting knife switch. From the line bus 
to the transformers the circuit includes a transformer- 
disconnecting knife switch, a current transformer for the 
power-factor indicator, the rotary converter ammeter and 
the overload relays, and a motor-operated oil switch. 
The line buses are supplanted by a set of transfer buses 
by means of which any line can be connected with any 
rotary through a set of transfer-bus oil and knife switches. 


Positive Bus 600 Volts 


g ° 
fo) Rotory Converter 
1 | 2000 K.W. 


6000 Volts 
3333 Amp. 


Rotary Oil Switéhes 


Current Transformers 
Ratio 60:1 


Qurront Transformers to Power 
Factor Indicator, A.O, Rotary 
* Amrnoter & Overload Relays 


ue 


4 | Knife Switches 


Alumininn 
Lightning 
Arresters 


Le 


Starting Switches 
in Full Voltage 
(430 Volts) Position 


Starting Switches in 34 Voltage 
(287 Volts) Position 


760 K, W. Transformers 


9000 Volt Transfer Buses 


Transfer Bus 4 a¢é 
Knife Switches 


Line Oil } Transfer Bus 
ee Switches Oil Switches ES € nam 
ent Trausformers Ratio 40:1 igi 
= Current 
Sali pee ee A $ Transformers. = $ Ratio 60:1 £ : a 
Onerent Transformers ) os 6 7 Knife Switches Electric RyxParmst 


to Overload Relays & 5 
A.OLine Ammeter 


Edison Co.Pot Head for 9000 Volts 
Incoming Line 


“Ground for Edison Co, 


Wiring Diagram for Typical Substation 


field, and Twenty-fifth and Leavitt Streets substation, 
Chicago Railways; also Oct. 8, 1910, page 653, digest 
of second annual report Board of Supervising Engineers, 
section on substations. 
ELECTRICAL CONNECTIONS 

In the accompanying line cut, also from the fourth 
report of the Board of Supervising Engineers, the elec- 
trical connections are taken up more in detail. The di- 
agram shows at the bottom three cables of the Edison 
system ending in grounded pot-heads or terminals. The 
pot-heads are grounded on the ground bus, the ground 
connection of which has received special attention. The 
ground plate is of copper, 4 ft. by 20 in. by Y4 in. in 
dimensions. It is placed during foundation construction 
near the forms for the rotary converter foundations. A 
ditch is dug to water level, and three bags of charcoal 
are thrown into it. The ground plate, with two 350,000- 
circ. mil, stranded, tinned cable attached, is placed on 


From the primaries of the transformers to the arma- 
tures of the converters the connections are shown as mm 
the preceding diagram with the addition of the starting 
connections. A\s the converters are started from the a.c. 
side and are not synchronized, this arrangement is nec- 
essary to keep down the starting current. ‘The second- 
aries of the transformers are supplied with taps for one- 
third and two-third voltage for starting purposes. Mount- 
ed on top of each reactance coil case is a small switch- 
board containing a pair of triple-pole, double-throw 
knife switches and labeled in the diagram ‘“‘starting re- 
actance switch panel.” In the diagram the left-hand — 
switch is down and the right-hand one up, indicating two- 
thirds voltage. The first starting position is with both 
switches down, giving one-third voltage. The running 
position is with the left-hand switch up and the right- 
hand one open. 

This diagram gives the details of the ground connec- 
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tions and also shows the arrangement of switches on the 
rotary frame for connection to the equalizer bar, to in- 
sure uniform distribution of current in the series winding 
and for connection to the negative ground bus. Con- 
nected between the positive bus and the ground is a bat- 
tery of G. E. form K 300-volt electrolytic lightning ar- 
rester cells for each converter. These protect the ro- 
taries from the effects of static disturbances brought in 
from the trolley wire. Each battery consists of six cells 
arrayed in three series couples. The effect of the instal- 
lation of these static discharges has been greatly to re- 
duce the rotary flash-overs, which are now almost neg- 
ligible. The fact that the dischargers are in action is 
indicated by the continual passage of sparks between the 
concentric plates of the cells whenever the rotaries are in 
operation. 

In addition to the a.c. apparatus illustrated above, 
there are other parts which are nearly as essential. To 
supply current for the oil-switch control and for inci- 
dental and emergency lighting a 110-volt storage bat- 
tery is employed. The wiring plan for this is shown here- 
with. On the right-hand side of the diagram are the 
overload relays connected (through transformers) with 
the a.c. circuit. The oil-switch control is operated by a 
push and pull switch, connected on the two sides of 
which are red and green lamps respectively. The bat- 
tery is charged from the 600-volt busbar at about 6 amp, 
140 volts, the pressure being reduced in a charging rheo- 
stat. A semi-weekly charge of sixteen hours is ordi- 
narily required. A feature of the low-voltage system 
is the provision for emergency lighting of the substation. 
In case of failure of the 600-volt supply a relay closes 
and connects across the battery an extra lighting circuit 
which illuminates the essential parts of the substation. 

The diagrams prepared by the Board of Supervising 
Engineers give standard practice. The way in which 
these standards apply in a particular case is shown by 
the diagram on page 576, which is a switchboard wir- 
ing diagram of the Lill Avenue substation of the Chi- 
cago Railway. This figure is reproduced here as an ac- 
tual working diagram. The board diagram renders it 
easily readable. 

The general layout of the apparatus in the building is 
evident from the drawings and pictures. One feature 
not brought out clearly in these is the arrangement of 
incoming and outgoing lines. As the most vulnerable 
spot in the station is that where the cables enter or leave, 
special attention has been given to this point in the de- 
sign. In the first place a number of “‘get-aways” for 
the cables are provided so that in case of a fire or cable 
burn-out at one point all of the cables will not be put 
out of service. Outside manholes near these points are 
connected with ducts so that a defective entrance can be 
bridged around. 

In some of the railway substations the cables are 
supported on overhead racks, but a plan developed by 
the Chicago Railways has met with favor and will un- 
doubtedly be increasingly used. A tile conduit is built 
up in the basement floor from the cable exit to the switch- 
board. The duct for a given cable ends directly under 
the point on the board at which its cable terminates. The 
ducts for the most remote cables are at the bottom so 
that no cables need pass each other. 
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STORAGE BATTERY EQUIPMENT 

With an interconnected system like that which has 
been described an extensive storage battery equipment 
would seem unnecessary. At one point in the Chicago 
City Railway system, however, an enormous battery has 
been doing good service for several years. ‘This great 
battery has just been overhauled and re-equipped with 
positive plates and is now as good as new. It is located 
in the joint railway and lighting substation in Plymouth 
Place, a most congested district. The two rotaries, 
which are of but 1200 kw capacity each, are barely 
sufficient for the duty required of them. Supplemented 
by the storage battery they handle the load easily. The 
battery has a capacity of 8160 amp for eighteen minutes, 
or 4080 amp for one hour, and contains 275 cells of 
eighty-one plates each, standard railway size. It is 
housed in two large rooms above the substation, floored 
with tile set in pitch so as to be absolutely acid-proof. 
Charge and discharge are regulated by a motor-booster 
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operating on the 600-volt circuit. ‘The machine has a 
continuous output capacity of 2940 amp at 70 volts 
and can be pushed to several times this rating for short 
periods. In connection with this battery the manufac- 
turer has installed an experimental long-distance record- 
ing hydrometer showing the condition of the acid and, 
therefore, the amount of charge in the battery. The 
hydrometer float records its position by means of elec- 
trical contacts. When this device is perfected it will 
put the inspection of the condition of the electrolyte on 
the same plane as the electrical measurements. 

This battery serves a number of important purposes, 
the chief of which is the control of peaks. While it is 
doubtful if a battery pays for itself by the increase in 
efficiency due to the improvement in load factor, there 
is no doubt that when the purchaser of energy pays for 
this partly on a peak basis it is worth a great deal to cut 
down the peaks. This the battery certainly does. It 
also furnishes a reserve which could carry the entire sub- 
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station load for fifteen minutes or so, long enough to en- 
able the operators to plan for the next move, and prob- 
ably long enough for the trouble to right itself. Not only 
can this substation help itself out of a difficulty in this 
way but it can aid a disabled station through the d.c. tie 
lines and it can also protect itself against overload thrown 
upon it by the disabling of another substation. As the 
substation has such small rotary capacity, this last item 
is of no small importance. 

OPERATING FEATURES OF THE SUBSTATIONS 

In designing the substations the considerations have 
been reliability of service, economy of operation and first 


cost. The means for securing the first and last of these 
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account of the size and excellence of the apparatus used. 
The fourth annual report of the board states this as fol- 
lows: General operating efficiency, 91 per cent, this being 
the proportion of the d.c. output to the a.c. input. As 
the loss in the high-tension lines is approximately 3! 
per cent, the over-all efficiency from the generating sta- 
tion to the d.c. substation busbars is nearly 80 per cent. 
LOW-TENSION DIRECT-CURRENT DISTRIBUTION 
The famous Chicago city ordinances of 1907, which 
provided for the rehabilitation of the property of the 
Chicago Railways Company and the Chicago City Rail- 
way Company, gave a unique opportunity for the laying 
out of the distributing system in a comprehensive and 
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items have already been taken up in detail. By the use 
of standard construction the maximum of ease and econ- 
omy of operation is obtained. Most of the stations could 
be operated by one man, but a helper is always provided 
to give double assurance. These men operate in three 
shifts and a janitor is added on the day shift to care for 
the building. 

The duties of the men are very simple, involving main- 
ly the keeping of records, the daily cleaning of the sta- 
tion, the weekly blowing out of apparatus with com- 
pressed air, the weekly inspection of brushes, etc., and 
the manipulation of the rotary field rheostat to maintain 
the power factor of the input reasonably near unity. 

The operating efficiency of the substations is high on 


scientific manner. Most railways grow, as did these, 
from small isolated plants to large aggregations charac- 
terized more by variety than by unity of equipment. 
Here, however, was a case in which two great roads were 
to be made over. Moreover, the construction had to con- 
form to very rigid standard specifications. 

Before the work of rehabilitation had progressed very 
far the Board of Supervising Engineers made tests to 
determine the average power consumption of cars. These 
tests were made on individual cars and on sections of 
the line. From these tests and the schedules under which 
the cars were to be operated “spot” diagrams were con- 
structed, the spot diagram being simply a map of the 
system with the positions of the cars at any instant desig- 
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nated by dots. The “‘center of gravity’’ of each section 
was then located and a ‘“‘spider’” diagram, showing lines 
connecting the section centers with the power stations or 
substations, was constructed. The positive feeders were 
laid out from these section centers to the stations on the 
basis that the busbar voltage would be 600, that 40 kw 
of station capacity would be required for each 26-ton 
car or its equivalent, that copper should be provided to 
carry 75 amp for each 26-ton car, and that an average 
drop of 50 volts should be allowed between the d.c. 
busbars and the section centers. Routes conforming as 
nearly as possible to the lines of the spider diagram were 
selected for the conduits and pole lines and the actual 
lengths of conductors were considered in making the final 
selection of conductor sizes. 

The table of carrying capacities in amperes adopted 
by the board is as follows: 


Lead-covered Triple-braided, 


y Rubber. Paper Weatherproof. 
1,000,000-cire. mil cable 800 1,000 1,250 
500,000-circ. mil cable 500 600 625 
350,000-circ. mil cable 375 425 325 
No. 0000 B. & S ae eg 325 


The negative return feeders and track return were con- 
sidered by the board in the same general way as the 
positive feeders. Here, however, the specifications were 
on an entirely different basis owing to special ordinance 
requirements. The ordinance requires that rail joints 
shall be electrically equivalent to unbroken rail. Elec- 
trical welding of rails was used, therefore, wherever 
possible, to insure compliance with the ordinance. On 
double track the rail return was supplemented with 
1,000,000-circ. mil copper cables laid between the 
tracks and cross-bonded to them. When the 1907 or- 
dinances went into effect the only specification affecting 
the return electric railway conductors was that contained 
in the municipal code. This limited the potential dif- 
ference between the return and metallic structures not a 
part of the return to | volt or less and the drop along 
the return to 14 volt per 300 ft. or less. ‘Three years 
ago this requirement was repealed and an ordinance was 
passed limiting the difference of potential between the 
grounded dynamo terminal and any point on the return 
circuit to 25 volts. In addition, pipes or other under- 
ground metal work found positive to the rails or sur- 
rounding earth must be connected to prevent the flow 
of electricity from the pipe to the ground. The nega- 
tive returns were recalculated by the board after the pas- 
sage of this ordinance. At present there is much 
agitation in Chicago regarding electrolysis from stray 
railway return currents.* To bring the drop down to | 
volt per 1000 ft. in the rush hours of the winter season, 
and especially in the congested downtown districts, is 
very difficult. At the same time the demand from the 
public for protection of its property from electrolytic cor- 
rosion must be heeded. The whole subject is a most 
complicated and difficult one, and the solution of the 
problem in Chicago, with its permanent board of en- 
gineers of the highest grade, will be helpful to other less 
fortunate cities. 

TENDENCIES IN DISTRIBUTION DESIGN 

A study of the distribution situation in Chicago shows 

certain tendencies which are undoubtedly characteristic 


8The new electrolysis ordinance was passed July 95, 1912, The 
reliminary discussions were reported in the Exectrrc RatLway 
Teasanas aol XXXIX, pages 881, 921, 962, 1074, 1082, 1123. 
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of progress everywhere. The most noticeable of these 
is standardization, which has been made possible through 
the gradual unification of the railway systems. The 
Chicago City Railway is an aggregation of the South 
Side surface lines, and the Chicago Railways has a sim- 
ilar status in the northern and western sections of the city. 
In each of these cases so many power plants, substations 
and transmission and distribution lines, as well as cars, 
carhouses and shops, were involved that standardization 
was necessary and possible. The elevated railways are 
in somewhat the same situation, for although not officially 
one, they are so organically and are gradually being 
brought into conformity with the latest practice. The 
elevated roads are not under the supervision of the Board 
of Supervising Engineers. ‘The strong present tendency 
to unite all of the electric railway systems of the city is 
an evidence of the demand for still more standardization. 

As there is apparently no limit of size in the construc- 
tion of rotary converters, economy in first cost and operat- 
ing cost demands the use of the largest units which can 
be economically loaded. At present the standard is 
2000 kw, and so firmly is this established in Chicago that 
a visitor, in looking over the substations, feels instinctively 
that some unusual practice has been followed when he 
sees a 1000-kw or a 3000-kw unit. Standardization 
of rotaries tends to simplicity and reliability all along the 
line. With a standard rotary converter go standard con- 
ductors, standard switchboard panels, standard trans- 
formers, etc. The necessary number of spare parts is re- 
duced to a minimum, and apparatus can be interchanged 
between stations with slight expense. Buildings for sub- 
stations can be put up for the ultimate number of units, 
and even foundations can be installed at the time of 
building erection. In fact, in the Chicago stations there 
is everywhere evidence of planning for the future in this 
way. It is not likely, however, that 2000-kw units will 
hold the field to themselves very long in spite of the ob- 
vious advantages of the use of one size. So rapid is the 
increase in demand for power that more capacity must be 
secured from the present stations. Already 3000-kw 
Westinghouse rotaries have been placed in service in the 
Illinois Street substation of the Chicago Railway, and in 
the Harding Avenue railway substation of the Common- 
wealth Edison Company 4000-kw units will be standard. 
In the latest substation of the elevated railways, just put 
into service, there are 2000-kw rotaries which the manu- 
facturer, the General Electric Company, has offered to 
increase 50 per cent in capacity by the addition of com- 
mutating poles, and this at a nominal cost. The electric 
railway art is demanding and getting more economical 
rotary design so that the capacity per square foot of floor 
space is being rapidly increased. This is necessary be- 
cause expensive sites must be used for substations in large 
cities. 

The standards of substation building construction 
adopted in Chicago insure adaptation to their primary 
function and to the architectural requirements of their en- 
vironment. In an obscure byway severely plain buildings 
are erected, but on prominent residence streets exteriors 
are made quite attractive. To be sure, they all look like 
substations, and the Board of Supervising Engineers does 
not insist upon unreasonable expenditure merely for the 
sake of appearance. 
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DUTIES AND ORGANIZATION OF THE BOARD 


OF SUPERVISING ENGINEERS 


Traction, was formed to oversee the rehabilita- 

tion of the Chicago surface railways and, in 

connection with this work, to determine the 
charges to capital account that fix the capital values at 
which the properties may be acquired by the city of 
Chicago or licensees. In this respect it is unlike any 
other governmental supervisory organization in the coun- 
try. Yet its jurisdiction is not limited strictly to the per- 
formance of duties pertaining to capital expenditures and 
charges. It has the power of approval of construction 
expenditures. Conversely, it has the power of disap- 
proval of such expenditures. It is invested with a 
measure of control over certain features of operation of 
the property, but the language of the ordinances does 
not give it specific authority in all matters affecting oper- 
ation. It has no control over the rate of fare, which is 
fixed in the ordinances as 5 cents flat, but it may affect 
materially the apparent net earning capacity of the prop- 
erties by decisions on the various points relating directly 
to the maintenance of the capital values as they are de- 
termined under the ordinances. 

While the work of the Board of Supervising Engi- 
neers was prescribed definitely in the ordinances provid- 
ing for rehabilitation and extension of franchises of the 
Chicago surface railway companies, the actual policies 
of the board necessarily involved interpretation of the 
language of these measures, so that the activities of the 
organization have been directed into important avenues 
of investigation and study. The board is a supervisory 
agency acting on behalf of the city mainly in connec- 
tion, first, with the initial rehabilitation of the properties 
and, second, with additional construction after the end of 
the rehabilitation period. 

The control held by the board over the rehabilitation 
of the properties was expressly extended by the ordinances 
over the construction, reconstruction, equipment, exten- 
sions and additions to the plant and property provided 
for or required by the ordinance or exhibits pertaining 
thereto. While the companies were directed to purchase 
materials and equipment and employ labor and superin- 
tendence in connection therewith and to pay all expenses 
of every nature upon the lowest advantageous terms, they 
were subject in all that they did in this respect to the 
approval of the board. 

The board was required to make a monthly report to 
the city of the amount actually expended by each com- 
pany with its approval in the conduct of the work of re- 
habilitation. The total amount certified by the board, 
including the original values fixed by the Traction Valu- 
ation Commission, upon which is based the allowance of 
5 per cent as interest on the capital investment, is final and 
binding upon both the city and the company in each case 
and is held conclusively as the cost which shall be paid 
by the city or licensees for the acquisition of the system. 

By incorporating in the ordinances the name of Bion 


J. Arnold as chairman and a member of the board, the 


clive Board: of Supervising Engineers, Chicago 


city continued the relation which Mr. Arnold had held 
in the consideration of transportation problems for some 
years preceding the draft of the franchises. ‘The city 
and the company in each instance are empowered to 
name representatives to serve on the board, so that Mr. 
Arnold has acted as a representative accepted by both 
interests. The details of the work of the board as set 
forth in the ordinances are divided into several distinct 
parts. That part which affects the companies in the most 
important degree relates to the supervision of physical 
rehabilitation. Under this clause the board supervised 
the rehabilitation of the properties for a period of three 
years from acceptance of the ordinances by the com- 
panies. In doing this it had various questions to settle 
affecting the uniformity of standards of construction fol- 
lowed by the companies concerned. 

A brief summary of the construction work supervised 
by the board during the period of rehabilitation follows: 
560.1 miles of track; nine fireproof carhouses of modern 
design, with a total capacity of 1503 cars; eleven mod- 
ern substations and equipment; about 2000 new double- 
truck cars, of which fifty are all-steel; 1900 layouts of 
track special work; 6,497,604 ft. of tile duct; 2,723,- 
041 ft. of lead-sheathed cable; 2,931,817 ft. of bare 
auxiliary cable; 2,767,089 ft. of weatherproof cable 
and 3,366,992 ft. of trolley wire, etc. Plans and speci- 
fications for this work were made under the supervision 
of the board, whose forces also inspected all materials and 


work in the field. Full details of the methods followed - 


in this work are given in the annual reports issued by the 
board. 
ORGANIZATION OF THE BOARD 

Under the method of organization adopted by the 
board actually two boards were formed. Board No. | 
was really formed to include in one organization the 
chairman named in the ordinances, the representative of 
the city and the engineering representatives of the 
Chicago Railways Company and the Chicago City Rail- 
way. ‘That is to say, instead of construing the ordi- 
nances separately so as to require one board to consider 
matters affecting the Chicago City Railway rehabilita- 
tion and another for the Chicago Railways, the board 
constituted one organization to pass upon questions affect- 
ing both of these companies. 

Board No. 2 was formed to comprise the chairman, 
the representative of the city and the representative of 
the Calumet & South Chicago Railway, the outlying 
property which is operated under contract by the Chicago 
City Railway. Although the title of “Board of Super- 
vising Engineers” is that which is included in the ordi- 
nances, the board decided at its first meeting to adopt 
for general use a name which would connect it definitely 
with the city of Chicago, ‘Board of Supervising Engi- 
neers, Chicago Traction.” 

The work of rehabilitation done by the companies was 
supervised both as to its physical character and its finan- 
cial cost by the representatives of the board. Outside of 


OcTozer RetOl2.| ELECTRIC RAILWAY JOURNAL 579 


the membership of the board, which was determined subways; (7) drafting; (8) accounts. George Weston 
definitely by the language of the ordinance, an organiza- _ was appointed assistant chief engineer of the work. Divi- 


Chairman 


Board No. 1 Board No, 2 


Z Chicago City Ry, Co. Chicago 
Engineer for the Board 
Secretary Fipiaty Principal Assistant Engineer 


City of Chicago 


Purchasing Assistant Assistant Assistant Traffic 

Agent Engineer Engineer Engineer Inspector 

Stenographers Clerks Engi - Dratiemen 
, Blectrie By Journat 


tion was formed by Mr. Arnold as chief engineer to sion engineers were appointed for each of the divisions 
supervise the construction and accounts of the companies. that had to do with actual construction. 
This included during the rehabilitation period divisions During the rehabilitation period about 160 persons 


Board No. 1 Board No. 2 


: ; Chicago City Ry. Co. Chicago j ; Calumet & South 
City of Chicago Railways Co. City of Chicago Chicago Ry. Co. 
Chief Engineer of the Work 


Secretary 
and 
Auditor 


Organization Chart of Board of Supervising Engineers in 1912 


Assistant Chief Engineer 


Assistant Assistant Purchasing Div. Engineer} |Div. Engineer} Div.Engineer Division Division Chief 
ARS Raitios ye Track and . Power Buildings & Engineer Engineer Draf 
tary £ Roadway Distribution Sub-stations Tunnels raftsman 


Chief Assistant Assistant Assistant Assistant 
Division Division Division Division 
Clerk Engineer Engineer Engineer Engineer 


Engineer Engineer Engineer Engineer Engineer Squad 
Inspectors Inspectors Inspectors Inspectors Inspectors Foremen. 


Electric Ry. Journal 


Messenger 
Organization Chart of Board of Supervising Engineers During Rehabilitation Period 
covering: (1) track and roadway; (2) electric power were employed by the board. After the rehabilitation 


istribution; (3) buildings and fixtures; (4) power plant was completed the force was reduced, and it now totals 
pubtory nie asi sid car routing; (6) tunnels and about forty. The difference in extent and character of the 
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work of the board during the period of rehabilitation and 
after the completion of this time necessitated two forms 
of organization, one for each period. Charts showing 
the organization during each period are reproduced on 
page 579. 
CHECK ON EXPENDITURES 

In the rehabilitation period the board had, as indi- 
cated on the chart, “engineer inspectors,” of whom 
enough were employed to cover daily each piece of work 
under construction. ‘These inspectors made daily reports 
to the office of the number of men employed and the 
amounts of material used and work performed in each 
case. This information was turned over to a force of 
checkers in the office, who checked the daily field re- 
ports against copies of material manifests which were 
submitted daily by the companies to the board. ‘The 
manifests covered the materials issued from the differ- 
ent storehouses for the various jobs, also copies of bills 
and vouchers for material delivered at the site of the 
work without passing directly through the storehouses. 
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penditures for work, which was the practice during the 
rehabilitation period, the board now uses the knowledge 
and information it has regarding unit costs and prepares 
preliminary estimates of the cost of each piece of work 
undertaken by the companies. Each piece of work is 
covered by a special account or work order issued by the 
company, setting forth the location, character and 
amount of work to be performed, ‘with an estimate of the 
probable cost and a distribution of the estimate as be- 
tween renewal charges and capital account charges. 
Before this special account or work order is put in force 
it is subject to approval by the board. The work orders 
are entered upon a “record of expenditures for capital 
and renewals” sheet covering the current year and the 
information under the head of “Record of Authority” 
is all copied from the work order to this sheet. If 
the work order is a hold-over order or a continuation of 
work that was in course of construction during the 
previous year, the figures for the following columns com- 
mencing with February are taken from the records of 


RECORD OF AUTHORITY 
ESTIMATED COST 


TOTAL 
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Form for Record of Expenditures for Capital and Renewals 


The reports were used also to check the copies of pay- 
rolls submitted to the board by the companies for all 
construction work. 

The work of the checkers furnished a basis for the 
compilation of detailed costs of the different pieces of 
work. These were prepared each month and were 
checked against the monthly statement of costs and ex- 
penditures submitted by the companies from their books. 
This information was used by the force of accountants in 
the preparation of the supporting data for the certificates 
of additions to capital account that were issued by the 
board each month to the respective companies. 

As a result of the comprehensive plan followed in the 
supervision and checking of construction expenditures 
the board has for use and reference average unit costs of 
the different types and classes of work that have been 
established as standard by the Chicago companies work- 
ing under the supervision of the board. The years of 
rehabilitation and construction have permitted the adop- 
tion of the standard typés of construction to which the 
unit figures can be applied easily. 

Since the end of the rehabilitation periods the re- 
spective companies have been taking over gradually the 
work of making plans and specifications, inspection of 
materials, etc., when the practices established by the 
board do not apply. All of the additional plans and speci- 
fications, however, are subject to approval by the board. 
Sufficient engineers, accountants, clerks, etc., are em- 
ployed by the board now to supervise generally the con- 
struction in the field, to perform the necessary office and 
clerical work and to check construction costs, the ac- 
counts of the companies and the different operating lines 
in order to determine the character of service rendered. 

Instead: of checking’ ‘ia detail the payrolls and ex- 


the board. All work orders are canceled at the end of 
the year, and if the work is not completed new work 
orders are issued with estimates of the cost to complete 
the unfinished part. 

The engineering department of the board makes up 
each month an independent estimate of the amount of 
work done under each work order and the estimated 
value thereof. This estimate is used to check against 
the record of the company for each special account. 

CAPITAL AND MAINTENANCE CHARGES 

A duty which devolves upon the board under the sec- 
tions of the ordinance relating to construction is the 
power to determine what work shall be treated as con- 
struction and what shall be treated as maintenance, re- 
pairs and renewals. Under this section the board, of 
course, was bound during the three-year period of re- 
habilitation by the fact that the ordinances stipulate 
that in that period 70 per cent of the gross receipts was 
to be set aside and to be used so far as required for de- 
fraying the operating expenses, including maintenance 
and repairs. A ruling was made that taxes should be 
included in this percentage. After the completion of the 
period of rehabilitation, the board, acting upon its 
authority, made definitions governing the distinction be- 
tween charges to capital account and to maintenance, re- 
pairs and renewals. The full text of the definitions of 
the board affecting these accounts was published in the 
ELectric RAILWAY JOURNAL of March 4, 1911, 
page 374. Briefly, the board has ruled that replace- 
ments shall be replacements in kind and not in value and 
all of its interpretations are intended to center about 
this fundamental decision. Since the promulgation of 
the rules adopted originally by the board on this sub- 
ject some changes as to detail have been made, but the 
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decision on this fundamental point has not been altered. 

The original values taken for the various properties 
under the ordinances aggregated a total of $55,775,- 
000. To Jan. 31, 1911, the additions to these values, 
constituting the costs of rehabilitation and additions 
under the ordinances, amounted to $62,850,831.50, or 
112.7 per cent. Between Feb. 1, 1911, and Jan. 31, 
1912, the additions were equal to $8,866,566.87, or 
15.9 per cent. This makes a total addition of $71,- 
717,398.37, or 128.6 per cent. The details of these 
changes are shown in Table I, published herewith. 

An important duty resting upon the board in accord- 
ance with the ordinance is the establishment of the 
through routes for which provision is made. As the 
city of Chicago is divided into three parts, one of which 
is served by the Chicago City Railway, while two parts 
are served by the Chicago Railways Company, it was 
desired by the representatives of the city to afford means 
for through routes from parts of one section to another 
section upon the payment of only one fare. While the 
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rehabilitation, which ended on April 15, 1910, for the 
Chicago City Railway and on Jan. 28, 1911, for the 
Chicago Railways. This fund, the ordinance directs, 
shall be set aside, if not actually expended each year, 
and the depositaries or depositary shall make payment 
out of the fund whenever necessary for maintenance and 
repairs only upon the order of the companies counter- 
signed by the board. In the same way the companies 
were directed by the ordinances to deposit with the de- 
positaries in a separate fund at least 8 per cent 
of the gross receipts of the street railway and property, 
to constitute a reserve fund for renewals and deprecia- 
tion. Similarly out of this fund the board authorizes 
payments, and the portion unexpended, if any, con- 
tinues as a provision for the depreciation of street rail- 
ways and properties. No payments can be made out of 
this fund except on the written certificate of the board 
for renewals, which are defined to be the replacement 
of any principal part of street railways or their equip- 
ment or appurtenances. If, in the judgment of the board, 
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routes were specified in exhibits attached to the ordi- 
nances, it has not been practicable, owing to physical 
and other alterations, to establish all of these in exact 
accordance with the street routes named. With the con- 
currence of the board the companies, however, have 
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the percentages named for these purposes are not sufficient, 
they may be increased at any time. 

While the maintenance of a reserve fund for per- 
sonal injury claims, as mentioned in the ordinances, 
does not appear to be mandatory upon the companies, 


TABLE I.—VALUE OF PROPERTIES OF THE Cuicaco Rartways Company, Cuicaco City Raitway, CaLumMet & SouTH CHICAGO RAILWAY AND 
SouUTHERN STREET RAiLway, JAN. 31, 1912. 
As Valued by Traction Additions 
Valuation Additions to Feb. 1, 1911, to Totals. 
Commission. Jan. 31, 1911. Jan. 31, 1912. 
(Ov caster hn (os See Op SIRI CIO DCC ICI Ochs eC eae ccs aay $3 831,456.37 SI62°761 226) - f vince a cemers ess $3 ,994,217.63 
Engineering and superintendence.....-.--+--++-2-55+ te gtesorai acy, 6,987,577.64 $1,361,865 .38 8,349,443 .02 
Track (exclusive of paving)....----+s+essssserrrres 13 ,128,542.43 16,245 ,262.43 5,537,292.55 34,911,097.41 
PINS eee nies otolese) delenelins eee ores easier eae sis ary 55 1,295,673 .32 5 218,232.13 582,569.54 7,096,474.99 
Electric line construction........+..0-+e sere reer 3,124,207.45 6,631,410.80 585,749.70 10,341,367.95 
Real estate (used in operation of road)......--------- 3,725,452.50 712,458.98 23,562.08 4,461,473.56 
Buildings and fixtures......-.-+--+-ese terete 4,074,172.22 5 815,827.37 224,726.78 10,114,726.37 
Investment, real estate........--- see e eee rete tee 1,083 ,,233'..73 DR RL ee Bo iden cree a5 1,009,779.51 
Power plant equipment.........---++55seertrrr ttt 2,838,853 .38 2,780 ,040.35 119,294.35 5,738,188.08 
Shop tools and machinery........---+++++ses0srerres 597,858.14 335,939.48 41,330.06 975,127.68 
CG PE CCEAIG CE Oo loiratane, Menclele & ce PAI Palo ie ones ue wm leye ists. t 5 ,685,918.88 8,153,102.59 298,193.13 14,137,214.60 
Electric equipment of cars....-----++e seer r rete 2,830,558.79 4,221,930.48 92,019.58 7,144,508.85 
Miscellaneous equipment.......--.-+-e2+ser este rtee 267,680.82 366,313.01 83,259.53 667,253.36 
MPR Sea A TAICIBCOURE Non we Joist cia os ea sain Seve | | ory tem ec sets 5s 2 S72 30 bd 381,487.67 2,954,064.79 
Wiaacolld NEOUS. Cink sings ce ts ote oo cel sisyeneialy ee Sa sivatns 11,311,979.32 56,596.22 84,821.56 11,453,397.10 
SINE RyERT ED Et A atis y= ols Sis ac sfeyelai aire sige nis FR spe Ss elke 941,290.00 1,420,166.03 900 ,364.66 3,261,820.69 
Trees eta ciate chet elise cin qieye de Mia stripy Nim Fs, ee & 33,300.00 orgeneae| oe rage , eet san ee 
i Ae ae CRC a ni ery OR 961,752.24 1,455,845.0 i 2 ; | i 
oN ae peal AREAL MRE A FIRE A are Leal gs 41,261.20 59,915.91 27 ag tg ish ey vs 
or 0 PUSS 2 ah ie caret pCR is Se 1,809.21 2,617.78 1,199.68 7 , 
ppt adjustment... aa oy Finks ap lke, a pena Shes QSL SRo Ge 1 yea inlays liars enaicle 23,873.29 
— rtion chargeable to renewa. s, bu 
ge distubuted Bee id ETE oT Py sea area Dy AB ocargoa a SEC Ge pra O ¥*329,725.25 *1,039,270.05 *1 368,995.30 
Myint aa climrbidie ves eee sien Sayers oie Re vitsia del yeah tices oneness SS hse niet Ao FGA 5 8) Lunn vupanis aie Piss pose 4,726.58 
$55,775 ,000.00 $62 , 850,831.50 $8 , 866,566.87 $127,492 398.37 


*These amounts are credits and 


but has not yet been distributed to the standard accounts. 


represent the part of rehabilitation expenditures which has been deducted and charged to renewal funds, 


established a number of through routes which afford 
long-distance hauls. 
RESERVE FUNDS 
Another responsibility placed upon the board is in 
connection with the actual fund of at least 6 
per cent of gross receipts set aside for maintenance and 
repairs after the completion of the three-year period of 


the railways may set aside as a separate fund such per- 
centages of the gross receipts as the board estimates to 
be sufficient to protect the companies against claims of 
this nature. The purpose of this provision is that if the 
city or its licensees shall elect to purchase the property 
under the ordinance there shall be available a fund suf- 
ficient to discharge all legitimate claims of this charac- 
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ter. The percentage set aside may be changed from time 
to time by the board whenever it is considered by the 
board to be either inadequate or excessive. If at any 
time the balance in such a fund shall be, in the judgment 
of the board, more than sufficient to protect the com- 
panies against all claims then unsettled, the companies 
shall pay to the city the same proportion of this estimated 
excess which they pay from net receipts from operation, 
and the companies are entitled likewise to the same per- 
centage which they receive for themselves from the net 
receipts. 

The question of salaries and expenses pertaining to the 
work of the board is covered in detail with a provision 
evidently intended to meet every possible contingency. 
During the period of rehabilitation the expenses of the 
board became part of the capital cost of the properties 
on the theory that they represented an element of super- 
intendence which the city chose to undertake. Subse- 
quent to that period the salaries and expenses of the 
board are deducted from the revenues, under authority 


TasLe II.—ComsBiNED INCOME ACCOUNT OF THE CHICAGO RAILWAYS 
Company, Cuicaco City RAILWAY, SOUTHERN STREET RAILWAY 
AND CALUMET & SouTH CHICAGO RAILWAY, YEAR ENDED 


Jan. 31, 1912. 
Per Cent 
Amount. of Gross 
Receipts. 
Receipts: 
PAGIOTNGET COIS 25 ea aks cto conte ve Bars $28,030,971.03 7 be 
Chartered (Gare scones © aia sewn oe bie br s,0 olore 11,318.62 wee 
Mas eate Sik 3c tei thet ctetascmemee er i. 63,692.31 0.2 
INGWEDADET) CATS.\.5/-che cisccts ota nre bee Oeuae 6,300.00 aoe 
E-press CAT CATNINGS...< 05h 5 ah ieee clelsn« 1,349.03 Pri 
AG VESEISING Acls.<0's.s1 cave ciers ure s'aNole's oes are 211,660.54 0.7 
Rent of land and buildings............ 30,800.21 OF} 
Rentiot equipment... .<. scicsxwics ss en am 14,053.93 uae 
Rentiof tracks. 755002. siccts's ours sais 14,588.76 ors 
ALO OL DOWEL senate leis caters erie sisle) aatelaie 337,245.91 ee} 
MIeCellaneOUs haste cele ee actions ears 81,980.12 0.3 
Interests on deposits..............-+- 94,913.32 0.4 
Interest on notes receivable........... 14.15 Sine 
Gross receipts...) <i aiem ceo aie ieee $28, 898,887.93 
Expenses: 
Maintenance of way and structures..... $1,080,483.13 Bid 
Maintenance of equipment............ 1,505,655 .22 Sia 
RVGHIBWAIBS Sie atiaits Ou eae eae cists 2,274,165.74 7.9 
Operation of power plants and pur- 

Chased “‘DOWweranie) sections « 2,896 ,967.84 10. 
ODETALION OF CATS. -:5. dis adhod inte bean 7,675 ,609.47 26.6 
iGeneralexpersesin nce esas sitet siee 2,642 ,241.27 9.1 
Expense account investment real estate 25,908.56 0.1 

MOG FR Ric sil cus thence Ee os etnie eis 1,372,540.31 4.8 
Total operating expenses.......... $19,473 ,571.54 67.4 
Net receipts from operation........... $9,425 316.39 32.6 
From which deduct: 
Interest on capital invested at 5 per cent. 6,130,082 .38 2132 
IN Cb ECEIDES The «cereal tosh ee ein are & $3,295 ,234.01 11.4 
Divisible thus: 
Cityiof CHICARO. crap sis: 1-)aieaebia ee als $1,870,908.00 6.5 
Companies. ues ies Lacon re hae 1,424,326.01 4.9 


Note.—The profits accruing to the city are derived from the Chicago 
Railways Company, the Chicago City Railway and the Southern Street 
ington! ; the Calumet & South Chicago Railway did not earn any divis- 

e profits. 


of the ordinances, after operating expenses, reserve 
funds and taxes, but before provision is made for the re- 
turn of 5 per cent upon the capital cost of the properties. 
In case the city or its licensees should purchase the prop- 
erty of the companies under the provisions of the ordi- 
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nances, the salaries and expenses of the board, so long as 
the board shall continue to act under the 1907 ordi- 
nances, are to be paid out of the fund deposited for per- 
sonal injury claims. 
OPERATIONS OF THE COMPANIES 
In the first year of the activities of the board, that 


TABLE III.—CoMBINED OPERATING STATISTICS OF THE CHICAGO RAIL- 
ways CoMPANY, CHIcaGo City RaILway, SOUTHERN STREET 
RaILway AND CaLuMET & SoutH CuHiIcaGo RaiLway, YEAR 
ENDED Jan. 31, 1912. 


General: : 

Miles of track owned and operated (single)........ 906.00 
Gross earnings per mile of single track owned and 

Operated a... pissafoiaie dois ore sip ers evel ele beeeliana ein epee $31,897.22 
Gross earnings of syStem...........0.-000- "eeaeae $28 898,887.93 
Per cent of gross earnings used in operation (includ- 

ing reserve for taxes and damages)............ 67.49 
Per cent of gross earnings reserved for taxes...... 4.75 


Transportation: 
‘Total’ passengers CALCIE? 5. /4c a1. sisi-tesroiteies clea ate 
Passengers carried for revenue...........+-+sse05 
Passengers carried on transfers, employees and 
other free passengers) <i. fac quale cleo sie sain ee 
Total revenue carimiléss.c.o «ie ee ee ee 
Total car miles. j..s% .enielens oor clstel tale Oa ubeeererterats 
Per cent of transfer passengers to fare passengers. . 
Average gross earnings per passenger (cents).... 2.99 
Average passenger earnings per passenger (cents). . 2.90 
Average expenses per passenger, including 5 per 
cent interest on agreed valuation of property 


965,449,615 
560,969,655 


404,479,960 
99,921,731 
100,401 ,475 

72.10 


(Genits) oes ae Rint cei inate el note ace a ret eee 2.65 
Operating expenses per passenger, including taxes 

(CONES)! soso i cisuw er eua tarp ee ua vale ine helm eee re aes ee 2.02 
Average interest charges per passenger based on 

agreed valuation of property (mills)............ 6.35 
Average profit per passenger (mills)............ 3.41 
City’s proportion of profit per passenger (mills).. 1.94 
Company's proportion of profit per passenger (mills) 1.47 


which ended on Jan. 31, 1908, the gross receipts of the 
Chicago City Railway and the Chicago Railways Com- 
pany, the companies then under the jurisdiction of the 
board, amounted to $18,823,094.31. During the year 
ended Jan. 31, 1912, the gross receipts of all of the 
companies, including in addition to the two principal 
systems the outlying Calumet & South Chicago City 
Railway and the Southern Street Railway, as well as 
the city lines of the former Chicago Consolidated Trac- 
tion Company, amounted to $28,898,887.93. The 
increase is equal to 53.5 per cent. A combined income 
account for all the companies reporting to the board in 
the last year is shown in Table II, published herewith. 
It shows that 97 per cent of the gross receipts were re- 
ceived from the operation of regular passenger cars. The 
operating ratio, including taxes, in the year was 67.4 
per cent. Maintenance of way and structures and of 
equipment cost 8.9 per cent of gross receipts, while 7.9 
per cent was applied to renewals, making a total out- 
lay for these purposes of 16.8 per cent. Taxes aggre- 
gated 4.8 per cent. of gross. Power and operation of 
cars cost 36.6 per cent and general expenses 9.1 per 
cent. In the division of net receipts as defined under 
the ordinances, or the amount remaining after deduction 
of the return of 5 per cent on capital value, the sum 
received by the city was equal to 6.5 per cent of gross 
while that retained by the companies was 4.9 per cent. 

Table III, published herewith, shows the combined 


principal operating statistics in the last year. 
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STUDY OF ELECTRIFICATION OF RAILWAY 
TERMINALS IN CHICAGO 


trification of terminals of street railway com- 

panies in the Chicago district which is now under 

way is not, strictly speaking, an official inquiry 
on behalf of either the companies or the city. It is, 
however, conducted under the direction of the leading 
commercial organization of the city, and the entire ex- 
penses are being met by the railroad companies involved. 
The existing committee of investigation on smoke abate- 
ment and electrification of railway terminals of the Chi- 
cago Association of Commerce, which is in charge of the 
work, includes representatives of several large railroad 
companies, prominent merchants and public-spirited citi- 
zens who are deeply interested in the progress of the city. 

Although the investigation, therefore, is unofficial, it 
was started after the city authorities had expressed strong 
views on the subject of electrification. About four years 
ago the Mayor of the city of Chicago appointed a com- 
mittee to investigate and report on the general subject of 
electrification of terminals. A report was made which 
recommended immediate electrification. This was pre- 
pared under the direction of the Mayor and the committee 
on local transportation of the City Council. In October, 
1909, a committee of experts was appointed by the 
Chicago Association of Commerce which made a report 
favoring the adoption of electricity from the mechanical 
standpoint but expressing less confidence in regard to the 
financial practicability of the undertaking. In Septem- 
ber, 1910, prominent representatives of the several rail- 
way companies canvassed the matter and expressed the 
following conclusions: 

That electrification would involve an enormous ex- 
pense which would have to be borne by the commerce of 
the city, that immediate electrification would be prema- 
ture, and that the abatement of smoke from locomotives, 
in a very large measure, need not depend upon electrifi- 
cation. 

The present investigation was the outcome of a meeting 
of the Chicago Association of Commerce on March 18, 
1911, when the standing committee on electrification took 
preliminary steps toward a new inquiry. 

The present members of the committee on smoke 
abatement and electrification of railway terminals are as 
follows: J. J. Bernet, Paul P. Bird, T. E. Donnelley, 
W. A. Evans, Milton J. Foreman, W. A. Gardner, W. 
F. M. Goss, E. R. Graham, Richard C. Hall, H. G. 
Hetzler, Jesse Holdom, Darius Miller, Frederick H. 
Rawson, Harrison B. Riley, John W. Scott, Francis 4¥ 
Simmons, Harry A. Wheeler and Eugene U. Kimbark, 
ex officio. 

One or two changes have been made in the committee 
as it was constituted at first. Mason B. Starring resigned 
when he removed from Chicago to New York to take 
the presidency of the United Railways Investment Com- 
pany and his place was filled by Harry A. Wheeler, who 
as president of the Chicago Association was then ex 
officio a member of the committee. 


| “HE. thorough investigation of the question of elec- 


The formal organization of the committtee has been 
effected with the following officers and staff: 

Jesse Holdom, chairman. 

T. E. Donnelley, vice-chairman. 

F. H. Rawson, secretary. 

Horace G. Burt, chief engineer. 

Hugh Pattison, electrical engineer. 

Theo. H. Curtis, mechanical engineer. 

Gibbs & Hill, New York, consulting electrical en- 
gineers. 

Benj. C. Burt, staff editor. 

Norman H. Davis, staff secretary. 

As the chief engineer was appointed May I, 1911, 
the organization of the engineering staff dates from that 
time, although the active work of the staff did not begin 
until about Aug. 1, 1911, following the appointment of 
the mechanical and electrical engineers. In addition to 
those named in the foregoing list, the chief engineer has 
a large staff of under-assistants, comprising at present 
sixty-five persons. 

SCOPE OF INVESTIGATION 

The general scope of the investigation which is under 
way has been defined by the committee as follows: 

First, determination as to the necessity of changing the 
motive power of steam roads to electricity or other power. 

Second, the mechanical or technical feasibility of any 
such change. 

Third, the financial practicability of any such change. 

The terminal territory covered by the investigation com- 
prises an area of about 429 square miles, including 43 
square miles in Indiana surrounding and containing Gary, 
an industrial city belonging essentially to the Chicago 
district. For the purposes of the investigation this ter- 
minal territory has been divided into two main zones, as 
follows: 

Zone A, embracing an area of 194.5 square miles and 
bounded by the existing limits of the city of Chicago. 

Zone B, embracing an area of 234.5 square miles and 
bounded by the existing limits of the city of Chicago, 
Lake Michigan and an imaginary line which is shown on 
the “‘official terminal map of Chicago and vicinity” issued 
by the committee and published on page 584 of this issue. 
This line as drawn extends from Gary, Ind., on the 
southeast, around the southwesterly, westerly and north- 
westerly limits of the city to Evanston, IIl., on the north. 
It is, roughly, from | mile to 10 miles beyond the city 
limits and has been so drawn as to pass just outside of a 
station on each operating road that might be used as the 
limit of the electrification zone. 

In addition to Zones A and B provision has been 
made for a third zone, Zone C, which is an arbitrary 
extension of Zone B, probably necessary on account of 
operating and economic conditions in the case of some 
roads. The investigation does not, as regards Zone C, 
cover the question of smoke abatement. 

The topography of Zones A and B may be outlined 
briefly as follows: 
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Zones A and B 


(1) General contour of surface: 


comprise a nearly flat plain having an elevation of from 
10 ft. to 40 ft. above Lake Michigan; the only grades 
in railway tracks of any importance are artificial and in- 
cident to track elevation or separation of railway grade 
crossings. 

(2) Navigable and other waterways: 
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River traverses the north half of Zone A and divides it 
into three sections. It obstructs the running of trains on 
twelve railways from the north and west. The Drainage 
Canal affects five roads. The Calumet River is on the 
south half of Zone A and obstructs running trains from 
the south and east. 
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(3) Location and extent of public parks, boulevards, 
cemeteries, etc.: [he great parks, connected by boule- 
vards, encircle the city or a considerable portion of it. 
In addition, there are many separate small parks, making 
a total area of 4428 acres or nearly 7 square miles. 
The cemeteries scattered through Zones A and B cover 


about 3775 acres. 


THE CHICAGO ASSOCIATION OF COMMERCE 
COMMITTEE OF INVESTIGATION ON SMOKE, ABATEMENT 
AND ELECTRIFICATION OF RAILWAY TERMINALS 
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TRACK MILEAGE INVOLVED IN STUDY 

The total track mileage of the territory embraced in 
Zones A and B is about 4501 miles, divided as follows: 
2819 miles, or about 63 per cent, within the city limits 
(Zone A), and 1682 miles, or 37 per cent, outside the 
city limits (Zone B). Of the 2819 miles of steam rail- 
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road track included within the present city limits 735 
miles, or only about 26.1 per cent, lie within the city limits 
of 1870, embracing about 36 square miles. ‘This means 
that the concentration of trackage within the more central 
portion of the present city is not much greater than that 
in the outer portion, the ratio being about that of one- 
quarter to one-sixth, or six to four. In the city terminal 
district as defined (Zone A) there are not less than 105 
separate yards and as many junction points of intersecting 
tracks, while in the entire terminal district (Zones A and 
B) there are about 150. 

In this connection it may be noted that tables are in 
process of preparation by the staff showing the following 
items of information concerning trackage crossings, 
bridges, signals and clearances: 

(1) Aggregate track mileage divided between tracks 
at grade, elevated and depressed. 

(2) Classification of mileage of tracks into main run- 
ning or other running, freight yard, passenger yard, team, 
industrial, roundhouse and shopyard. It is estimated at 
present by the chief engineer that not less than 61 per 
cent of the total track mileage is in sidings, yards and 
freight and passenger terminals, the remainder being in 
main and other running tracks. 

(3) Number and classification of steam and electric 
railroad crossings, divided as to each class between those 
at grade and those separated. 

(4) Number and classification of steam railroad cross- 
ings of streets and highways. 

(5) Number and classification of bridges of all classes. 

(6) Number, kind and location of signals, automatic 
and interlocking. 

(7) Composite diagram of permanent way clearances. 

The companies using the trackage mentioned in the 
foregoing aggregate about forty operating companies, of 
which seventeen own the tracks they use, seven lease 
them and sixteen own part and lease the remainder. The 
engineering staff classifies the lines as follows: 

Trunk lines, twenty-five, or 62.5 per cent; belt lines, 
15 per cent; industrial lines, 22.5 per cent. 

During the year there are in daily operation within the 
city limits alone about 1673 locomotives. This is equiva- 
lent to an average of 1.7 miles of track per locomotive. 
The number of locomotives engaged in the various classes 
of service included in this total is stated as follows: In 
yard service, 555, or 33 per cent; in freight and passen- 
ger transfer service, 179, or | 1 per cent; in road freight 
train service, 367, or 22 per cent; in through passenger 
service, 364, or 22 per cent; in suburban passenger serv- 
ice, 208, or 12 per cent. The passenger service, through 
and suburban combined, is 34 per cent of the total. 

The average number of locomotives employed daily 
in Zone B has not yet been determined. 


PRELIMINARY DATA REQUIRED 


The amount of preliminary work involved in the col- 
lection of information necessary to enable conclusions to 
be reached upon the great and final questions concerned 
is, of course, enormous. The engineering staff has begun 
the compilation of data on the various aspects of the sit- 
uation and has entered upon its work with a realization 
of the great complexity as well as the essential novelty 
of the given problem, the difficulties of the situation lying 
largely in the very fact that the problem presented in 
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Chicago is one that has not been presented for practical 
solution heretofore anywhere in this country or abroad. 
The work of the engineering staff of the committee, 
being directed toward the fundamental facts which were 
essential to the compilation of accurate figures of engi- 
neering results and costs, included as a first requisite the 
determination of the amount of present traffic and train 
or locomotive movement in the terminal district. Data 
on those subjects are being compiled during each day 
of a specified week in the months of January, March, 
May, August and October of the year 1912. The 
completion of accurate statistics will permit the com- 
pilation of data regarding the necessary electric locomo- 
tives and equipment, generating plants and substations, 
transmission systems, etc., and the costs thereof. 


DEFINITIONS OF ELECTRICITY AND OTHER POWER 


Although the committee has made public much in- 
formation regarding its plan of investigation, so far the 
data are confined largely to the outlines of the basis of 
the investigation and to the thorough consideration of the 
topic of smoke abatement. As stated, the investigation is 
made so broad as to cover the mechanical or technical 
feasibility and the financial practicability of change in 
the motive power to electricity or other power. Elec- 
tricity is defined for the purpose of this investigation as 
follows: 

(a) Locomotive or car, with motor and continuous 
contact installation, operated with electric power sup- 
plied by distribution lines from power station. 

(b) Locomotive or car, with motor and storage battery 
installation, operated with electric power supplied by 
distribution lines from power station. 

(c) Locomotive or car, with motor, continuous con- 
tact and storage battery installation, operated with elec- 
tric power supplied by ‘distribution lines from power 
station. 

Other power, for the purpose of this investigation, is 
defined as follows: 

(a) Locomotive or car, with internal combustion en- 
gine installation, operated with power direct from internal 
combustion engine. 

(b) Locomotive or car, with motor, electric generator, 
storage battery and internal combustion engine installa- 
tion, operated with electric power from electric generator 
driven by internal combustion engine. 

(c) Locomotive or car, with internal combustion en- 
gine and air compressor installation, operated with com- 
pressed-air power from air compressor driven by internal 
combustion engine. 

(d) Locomotive or car, with compressed-air reservoir 
installation, operated with compressed-air power supplied 
by distribution lines from air-compressing station. 

COMPARATIVE RESULTS 


The principal factors relating to the necessity of smoke 
abatement and the change of motive power within Zones 
A and B are considered under the headings of safety, 
health, comfort and convenience and loss and damage to 
property. That is to say, the engineering staff is seeking 
information as to the comparative result, as regards these 
factors, of operation with steam locomotive and opera- 
tion with electricity or other power. The last item named 
in this list, loss and damage to property, excludes rail- 
road permanent way structures and trains. : 
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In connection with this inquiry the consulting engi- 
neers of the committee have sent letters to twenty-five of 
the most important electrified lines abroad and to the 
most important electrified lines in this country asking for 
information regarding the detailed character and extent 
of lines and traffic and the number and character of in- 
juries to persons both before and after electrification and 
on similar steam lines during a corresponding period. 
According to an official statement of the committee, the 
replies received indicate that exact quantitative or nu- 
merical comparison may not be feasible, owing to the 
fact that precisely parallel conditions do not exist, but it 
is expected that reliable conclusions regarding the gen- 
eral question of comparative safety may be reached from 
the information to be obtained. Letters of inquiry for 


P. 104. 29-12: 2000 


The Chicago Association of Commerce 
Committee of Investigation on Smoke Abatement 
and Electrification of Railway Terminals 


122 MicHI@AN BOULEVARD, CHICAGO 


ELECTRIC RAILWAY JOURNAL 


[Vor. XL, No. 14. 


also making chemical tests of the smoke of representative 
stacks, and a corps of observers are reporting upon smoke 
emissions throughout the city. 

While, as a matter of course, much attention has been 
devoted to the manner of railway smoke abatement, the 
investigation of the staff includes all other classes of 
smoke producers in the Chicago terminal district. The 
classification of existing smoke producers within Zones A 
and B includes the following headings: Steam locomo- 
tives; steam vessels; high-pressure steam plants; stationary 
power and heating plants; low-pressure steam and other 
stationary heating plants; gas plants; furnaces for metal- 
lurgical and other processes. 

It is desired, if possible, to determine the amount, char- 
acter and distribution from these various sources. For the 


CHICAGO TERMINAL 


Date, Ending Midnight 


REPORT OF PASSENGER TRANSFER TRAINS. 
INSTRUCTIONS. 


Official Terminal Map. 


Indicate the route of passenge 
route of the same road, indicate one used. 


1. 
2. 
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This report to cover each passenger transfer trip leaving after 12.01 a. m. of the day for which this report is made. 

A vaio transfer Grain ts aay mBvement of passenger cars, loaded and empty, between railroads, or between yards of the same railroad 
that are not contiguous. A locomotive running light in this service will be classed as a passenger transfer train. 3 

In first column indicate whether regular transfer train runs Daily, Daily except Sunday, Sunday only or on what special days. Bats 

Coal to be reported on basis of 2000 Ibs. per ton, amount to be ascertained by actual weight, measurement, observation, or from statistics of 
companies showing the consumption of coal on passenger transfer locomotives, for given periods and service. 2 

The outer station to be given in this report when transfer runs to, from or beyond same is the outermost one shown on accompanying 


When actual total tons-(2000 Ibs.) of passenger transfer train is not known, give estimate of same, which covers weight of cars and contents. 
er transfer trains by initials of the roads traveled between terminal and outermost station. If more than one 


Passenger transfer trains handled by train locomotives will be reported on Form 5. 


Form Used for Collection of Data Regarding Coal Consumption 


information of this character were not sent to interurban 
lines in this country for the reason that it was considered 
that the differences in the conditions under which such 
roads operate would nullify the value of comparison 
with steam railway terminal conditions. 


STUDY OF SMOKE CONDITIONS 


The study of the subject of loss and damage caused 
by smoke is being made exhaustive. The studies in 
smoke abatement in large cities will have due reference 
to foreign cities as well as to cities in the United States. 
The rather extensive literature in English, French and 
German bearing on the nature of smoke, its production 
and its prevention as well as its effects upon health, vege- 
tation, property and the public welfare generally is being 
canvassed carefully with a view to learning the valuable 
results already attained. In closest connection with the 
study of smoke and its effects is the study of the air of 
large cities, and as a part of the present investigation, an 
experienced chemical engineer, with a well-equipped labo- 
ratory on wheels, is at work testing the air of Chicago 
in streets, railway and industrial districts, parks, etc., in 
order to institute comparisons with other great cities of 
the world similarly situated as to smoke. Experts are 


purpose of providing this information reports are furnished 
by the railways, on forms provided by the staff, of the 
amount of coal consumed on locomotives and at railway 
stationary boiler plants and unloaded from cars at either 
industries or coal yards with track connection and from 
cars at team tracks. For part of the information regard- 
ing coal consumption of some agencies other sources will 
be used. 

As a necessary part of the study of railway smoke 
production and abatement a series of tests is being made 
at the testing plant of one of the leading railways of the 
various fuels used by the railways in the terminal terri- 
tory, the tests having special reference to the capacity, 
under varying conditions, of such fuels for heat and for 
smoke in the sense of the term “‘smoke” adopted by the 
investigation. By these tests data will be gained for esti- 
mating properly the character and amount of smoke made 
by the railways in the terminal territory as well as for 
other valuable purposes. 

TRAIN SERVICE CONDITIONS 

As a unit to which all train-movements may be re- 
duced so that they may be reassembled and totaled the 
staff has adopted the “route.” Its definition is “A 
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course customarily followed by trains of a specified rail- 
way, over tracks owned or leased by that railway, or in 
which it has such interest as entitles it to operate over 
same.” Routes are subdivided into their “‘elements.” 
Any point on a route where traffic may originate, change 
or terminate marks the beginning of an element, and the 
next adjacent similar point terminates the element. 

A map has been prepared by the staff on which all 
routes are shown and the elements have been indicated by 
terminal numbers called ‘route numbers.” Where sev- 
eral roads have the same route the road which actually 
owns the track or is designated ordinarily as the owner 
is shown by heavier line than the others. This map is 
used as a key when the traffic and train movements are 
summarized before the distribution of the present move- 
ments by service, road and time is made. 

Existing trafic and train movements characteristic of 
Chicago railway terminals as related to the technical as- 
pect of the subject have been defined by the staff. As 
stated, the classes of service are divided into yard service, 
road freight train service, freight transfer train service, 
passenger transfer train service, through passenger train 
service and suburban passenger train service. 

The definitions of the two classes of passenger train 
service are of interest. Through passenger train service 
is described as ‘‘that train or locomotive movement, load- 
ed or empty, between points within Zones A and B and 
points beyond the outer limits of suburban territory, as de- 
fined by each operating company.” ‘The description of 
suburban passenger service covers that movement, not in- 
cluded under through passenger train service, within sub- 
urban territory only as defined by each operating com- 
pany. This broad description permits a classification by 
each company according to its limit of suburban operation. 

The existing amount and characteristics of the different 
classes of service are determined with respect to the fol- 
lowing items, which will permit close analysis of opera- 
tions: average number of trains per day; average train 
mileage per day; average locomotive mileage per day; 
average car mileage per day; average number of cars 
handled per day; average ton miles per day; maximum 
load curves for each railway; maximum load ‘curves for 
each route on map; average monthly load curves for 
summer and winter; average daily load curves; average 
number of trains each route daily each month; average 
number of train-hours each route daily each month; av- 
erage tons local movement per train per hour per mile 
each route daily each month; average tons through move- 
ment per train per hour per mile each route daily each 
month. 

As part of its work the staff will determine the num- 
ber of through freight cars—that is to say, those which 
have neither origin nor destination in Chicago but are car- 
ried through the city—as compared with the number of 
local cars. 

CONSIDERATION OF FUTURE REQUIREMENTS 


In order to anticipate future requirements the staff has 
undertaken a study of probable conditions and charac- 
teristics of the Chicago railway terminals at the end of 
the calendar year 1917 as related to the technical feasi- 
bility of a change of motive power. This study covers 
the change of boundaries of Chicago at each census pe- 
riod from 1860 to 1910, together with the area, total 
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population and population per square mile at the same 
dates and such other pertinent information as is available. 
A map has been made showing all the electric and steam 
railways and the boundaries of all counties, cities and 
villages within a radius of 50 miles of Chicago. Infor- 
mation has also been compiled regarding the area, popula- 
tion, etc., of communities, cities and villages included in 
this district, together with comparisons made possible by 
reference to the census returns. The object of this study 
is to enable the staff to determine the actual rate of 
growth. 

Inquiries have also been started in reference to the 
growth of municipalities as related to bank clearings and 
deposits and the increase of manufactures and industries. 

In 1917 the physical conditions will be changed by the 
addition of 200 subways to the 700 that now exist, and 
the result will be that many street grade crossings will be 
eliminated and that only a small part of the steam rail- 
road trafic will be left at the grade of street traffic. 
Several steam railroad grade crossings will be eliminated 
also, doing away with the congestion at those points. 

Other considerations bearing on the future which the 
staff has in mind are that new passenger terminals, addi- 
tional freight houses, team tracks and industry tracks 
will be built and that the river and canal and outer har- 
bor may be used to facilitate the interchange of traffic 
between one railroad company and another. 

The subject of alternative forms of motive power will 
be considered with respect to their mechanical and tech- 
nical feasibility as substitutes for steam. ‘The staff has 
reported that little could be done toward the considera- 
tion of any alternative form of motive power until the 
conditions to be met are determined. Careful considera- 
tion is being given to internal-combustion locomotives, but 
not as yet to compressed-air locomotives or continuous- 
contact electric locomotives, which will be brought up for 
consideration later. The subject of storage battery elec- 
tric locomotives is undergoing independent investigation 
by one of the large electric manufacturing companies as 
well as by the manufacturers of storage batteries, and 
the consulting engineers are keeping in touch with the 
several improvements in storage batteries which have been 
advanced recently. 


GENERAL CONSIDERATIONS 


The consideration of the practicability of general elec- 
trification in Chicago is a problem that is manifestly dif- 
ferent both in nature and in degree from that which was 
before the individual companies which adopted electricity 
in New York terminals. Conditions have not limited the 
construction of railroad trackage in Chicago as it is re- 
stricted in that part of the New York district where ter- 
minal trackage has been electrified. No such restriction 
of railroad trackage as exists on Manhattan Island would 
have been compatible with the enormous growth of the 
manufacturing and distributing facilities of Chicago. 

For a justification of the electrification of the Grand 
Central Terminal in New York it is not necessary to look 
beyond the fact that the approach to that terminal is 
through a tunnel. A somewhat similar condition dictates 
the use of electricity in the terminal used by the Pennsyl- 
vania Railroad and its subsidiary, the Long Island Rail- 
road, and reached by those companies through tunnels 
extending under respectively the North and East Rivers 
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bordering Manhattan Island. The wisdom of electrifica- 
tion of tunnel approaches to great terminals is plain, but 
another factor which points logically to electrification is 
the density of traffic existing now on the track of these 
two passenger terminals. The train movement at the 
Grand Central Terminal, which is used by the New 
York Central & Hudson River Railroad and the New 
York, New Haven & Hartford Railroad companies, is 
very heavy, and the increased capacity and facilities af- 
forded by electricity were improvements that it was de- 
sirable for these companies to secure. 

Conditions in Chicago, however, are so very different 
with respect to the limitation of trackage develop- 
ment that they are scarcely comparable with the situation 
which led to successful electrification in New York. 
While Chicago has its river with two branches the dif- 
ference between the location of passenger terminals on 
one side or the other does not involve a serious inconve- 
nience to passengers. Some of the principal passenger 
terminals in Chicago are located so accessibly that they 
may be reached without the necessity of crossing the 
river, while others are across the river from the main busi- 
ness district. No railway terminal is located within the 
crowded Loop district of Chicago. 

Most of the various passenger terminals in Chicago are 
used by one or more railways. For instance, the terminal 
of the Illinois Central Railroad on Lake Michigan is 
used by that company, the Michigan Central Railroad, 
the Cleveland, Cincinnati, Chicago & St. Louis Railway 
and the Minneapolis, St. Paul & Sault Ste. Marie Rail- 
way. The terminal which is owned jointly by the Lake 
Shore & Michigan Southern Railway and the Chicago, 
Rock Island & Pacific Railway is used not only by those 
companies but also by the Chicago & Eastern IIlinois 
Railroad, the New York, Chicago & St. Louis Railroad 
and the Chicago, Indiana & Southern Railroad. The 
Polk Street union passenger terminal is owned by the 
Chicago & Western Indiana Railroad, a terminal and 
belt company whose stock is owned by lessee railroads. 
This is used by the Wabash Railroad, the Atchison, 
Topeka & Santa Fe Railway, the Grand Trunk Railway, 
the Erie Railroad and the Chicago, Indianapolis & Louis- 
ville Railway. The Grand Central Station, owned by 
the Baltimore & Ohio Railroad, is used jointly by that 
company with the Pere Marquette Railroad and the Chi- 
cago Great Western Railroad. The so-called Union 
Depot, which is to be replaced by a modern terminal, 
is located across the river from the central business 
district and known as the Pennsylvania Station. It 
is used by two subsidiaries of that system, the Pittsburgh, 
Cincinnati, Chicago & St. Louis Railway and the 
Pittsburgh, Fort Wayne & Chicago Railway, and also 
by the Chicago, Burlington & Quincy Railroad, the 
Chicago, Milwaukee & St. Paul Railway and the Chi- 
cago & Alton Railroad. The passenger terminal of the 
Chicago & North Western Railway, which is also lo- 
cated across the river from the main business section, is 
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the latest new railway terminal in Chicago and is used 
by that company alone. 

The passenger terminal facilities are, of course, con- 
centrated much more than the freight terminal facilities. 
The investigations in regard to possible changes of mo- 
tive power, however, are directed toward all classes of 
service rendered by the railways in the Chicago district. 

DIVERGENCE OF TRACKAGE 

The natural complications arising from the wide dis- 
tribution in the use of passenger terminal facilities men- 
tioned are increased by the fact that in some cases the 
joint use of track is confined to a very small mileage; 
that is to say, the real terminal mileage used jointly by 
the roads entering such a terminal attains its maximum 
use for only a short distance from the terminal. For in- 
stance, in the case of the Illinois Central Railroad ter- 
minal on the lake front the lines of track diverge within 
less than 1/4 mile from the train shed. The main line of 
the Illinois Central road extends southerly along the shore 
of Lake Michigan, while the Omaha division of the IIli- 
nois Central road goes almost directly west and is used 
as the terminal entrance track of the Minneapolis, St. 
Paul & Sault Ste. Marie Railway. The main-line track- 
age extending south is used by the Michigan Central 
Railroad as far as Pullman, which is located within the 
city several miles from the limits. It is used even further 
by the Cleveland, Cincinnati, Chicago & St. Louis Rail- 
way, which has a trackage agreement by which it is 
able to make a connection with its main line at Kankakee, 
54 miles away. 

Thus the density of traffic which is found at the ter~ 
minal station itself is lessened sharply as the distance from 
the station is increased. This is not an extreme illustra- 
tion of rapid distribution of the density of traffic found 
at a terminal station. A similar condition is found at 
the Union Depot, where the divergence of trackage is 
rapid. 

The extreme development of trackage in Chicago for 
the use of individual roads reduces the extent of economies 
due to the joint use of terminal facilities. Some of the 
terminals, however, offer desirable subjects for electrifi- 
cation if the standpoint of public and civic betterment is 
to be taken as a consideration. ‘The principal terminal to 
which attention is naturally directed when the subject is 
considered from this point of view is that of the Illinois 
Central Railroad, which controls the entrance into Chi- 
cago from the south along the shore of Lake Michigan. 
The public desire for attractiveness of the lake front, the 
improvement of one of the desirable residence sections 
and the abatement of locomotive smoke constitute the 
underlying reasons for the agitation which is conducted 
periodically regarding the electrification of this terminal 
and tributary trackage. 

While such conditions relate rather to the final conclu- 
sions of the committee than to the present stage of the 
investigation, the statement of them is helpful to an under- 
standing of the situation. 
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tically every street in the downtown business 

district of Chicago. There is little evidence 

of the vast maze of entries undermining the 

streets from the surface, yet it has been said that one- 
third of all the team trafic has been removed from the 
street by means of the tunnel! system. This underground 
narrow-gage railway taps the freight stations of prac- 
tically all the steam roads entering Chicago, receiving 
and delivering freight at these stations for a large number 
of wholesale and retail mercantile establishments, by way 
of connections to the sub-basements under the buildings. 

TUNNEL CONSTRUCTION 

It is of historical interest to note that in 1899 the 
Chicago City Council passed an ordinance granting the 


‘ N extensive freight tunnel system underlies prac- 
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frontime to time until it now totals 62 miles. In ad- 
dition to the routes shown on the map there is also a 
short section of tunnel on Armour Avenue between Six- 
teenth Street and Archer Avenue, which does not con- 
nect at the present time to the main bore. 

The floor of the tunnel is, at an average, 42 ft. below 
the street level, or 28 ft. below the level of the lake. 
In order to reach all the steam-road trunk lines and large 
industrial centers, it was necessary to tunnel under the 
Chicago River at thirteen different points. Here the tun- 
nel grade dips until it reaches a point 20 ft. below the 
bed of the river, or 65 ft. below the street level. The 
construction work was started in 1901 and was pushed 
as rapidly as possible. The soft quality of the material 
to be excavated and the fact that everything had to be 
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Map Showing the Underground Lines of the Chicago Freight Subway 


use of the streets to a telephone company to be operated 
in opposition to the existing Bell Telephone Company. 
Under this ordinance actual tunnel construction was start- 
ed. In 1903 the original company was reorganized 
under the name of the [Illinois Tunnel Company and 
received an amended ordinance permitting it to equip the 
tunnel with an electric railway for the transportation of 
freight. The original tunnel construction contemplated 
approximately 60 miles of single bore with such connec- 
tions to railroad freight and passenger stations and large 
business houses as could be contracted for during the 
process of building. This mileage has been increased 


handled from the surface until taps could be made to 
docks on the river and Grant Park on the lake front 
made construction extremely difficult. A large quantity 
of the excavated material was raised through shafts to 
the street and hauled away in wagons, but the bulk of 
it was transported to scows on the river and through the 
tunnel connection to Grant Park, where it was used for 
filling. The work of excavating was done largely by 
miners, who were followed by the concrete gangs. The 
material was loaded in small mine cars and hauled by 
electric locomotives to the dumping sites. The small cars 
enabled the installation of a system of derricks which 
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lifted the cars bodily and dumped them at any point 
desired. 

The tunnel and equipment were designed for freight 
service, and the only passengers handled are those accom- 
panying an observation party. In addition to the classes 
of trafic mentioned, connections are made to the base- 
ments of buildings under construction, whereby the bulk 
of the excavated material and trash is transported to the 
tunnel company’s disposal station and dumped in scows. 
Coal and ashes are handled in a similar manner. The 
trunk-line cables of the Illinois Telephone & Telegraph 
Company (the Automatic System) are supported on the 
walls and ceiling of the bore in the downtown district. 

CONSTRUCTION DETAILS 

The bore is horseshoe-shaped, 6 ft. wide, with 71/2 
ft. in clear height. In a few places the tunnel has been 
increased in size for special conditions to 12 ft. wide by 


[Vor. XL, No. 14. 


that they constitute water-tight bulkheads when the doors 


are closed. 
OPERATION 

A number of novel operating methods have been in- 
troduced. The fact that the plan of the tunnel bore re- 
sembles a gridiron made it possible to arrange the routing 
of business so that movement of traffic is always in one 
direction under any particular street, thus forming a sys- 
tem of loops. All trains are run in practically the same 
way as are local trains on a steam roads and their move- 
ment is under the control of a train dispatcher. This 
dispatcher controls eight incoming lines, which serve 250 
automatic telephones located at different points in the 
tunnel and at the freight originating and delivery points. 
He controls all train-movements, instructing crews as to 
deliveries and pick-ups en route. 

Since the tunnel is operated as an elaborate loop sys- 
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14 ft. high. The tunnel walls are solid concrete, 10 in. 
thick, without reinforcing. The track is constructed with 
a 2-ft. gage, using 56-lb. A.S.C.E. section rail, laid 
on both wooden and steel ties. The ties have been in- 
cased in the concrete floor of the tunnel. Track special 
work includes ordinary stiff frogs with split switches in 
standard 20-ft. radius turnouts. The overhead trolley 
wire is of No. 0000 copper, supported on inverted in- 
sulators from the tunnel roof. The tunnel illumination 
includes 250-volt incandescent lamps spaced at uniform 
intervals so that it is possible to see the tunnel between 
them. Energy is supplied to the trolley at 250 volts d.c. 
by the Commonwealth Edison Company. 

Although very little water seeps through the concrete 
walls, a number of automatic electrically driven pumps 
have been installed. All water drains to the sumps un- 
derneath the pumps, from where it is raised to the city 
sewer system. To protect the whole tunnel system 
against any emergency due to a sudden flood of water, 
through a break in the tunnel walls, or from the accumu- 
lations of water at a burning building to which the tun- 
nel has been connected, ninety-three built-up steel doors 
have been installed in the by-passes, as the connections 
are called, and the tunnel has been sectionalized so 
that the water may be confined to fixed areas. These 
doors are fireproof, and the frames are so constructed 
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tem, the scheme of protection has been made to cover the 
points of intersection and to serve for head-end and rear- 
end protection on any given line. Inspection of the ac- 


companying map shows that these intersections average ~ 


about one block apart, and any blocking system which 
would place signals 150 ft. from both sides of a junc- 
tion would not only serve to protect the crossing but could 
be made to serve as a continuous block. The system 
that was installed finally was designed by S. S. Stolp, 
electrical engineer for the tunnel company, assisted by 
W. J. Kenyon, formerly vice-president. It consists es- 
sentially of a trolley contactor connected to light signal 
circuits so that front and rear-end protection is obtained 
as well as protection against trains approaching on an in- 
tersecting track. The signals and contactors are installed 
about 150 ft. from each junction point. 

The trolley contactor consists of a cast-iron box 
mounted upon the trolley wire and filled with an insulat- 
ing medium such as vaseline. A transverse shaft extends 
through the box, being journaled inside its side walls. 


The arms hang down from the ends of the shaft in the e 
path of the trolley wheel or harp. This shaft carries a — 


circuit-closing member inside the box which operates a 
relay. When the extending arms are struck by the 
trolley wheel the circuit leading to the relay from the trol- 


ley wire is closed. The rail connection of the contactor 
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Interurban Lines Plate XLV 


Aurora, Elgin & Chicago—Fifth Avenue Terminal Aurora, Elgin & Chicago—Marshall Avenue Junction 
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Aurora, Elgin & Chicago—Des Plaines River Bridge Aurora, Elgin & Chicago—Substation at Lombard 
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Aurora, Elgin & Chicago—Interior of Buffet Car Aurora, Elgin & Chicago—Typical Way Shelter 


Plate XLVI 


Chicago & Milwaukee—Deep Cut 


Chicago & Milwaukee—Passenger Train at Lavinia Park 


Chicago & Milwaukee—Substation at North Chicago 


Interurban Lines 


Chicago & Milwaukee—Interior of Parlor Car 


Chicago & Milwaukee—Passenger Station at Zion City 
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Grand Rapids, Grand Haven & Muskegon—Track Connections to Grand Haven Docks 


Chicago, Lake Shore & South Bend—Pere Marquette Railroad Crossing and Track Near Calumet River 
Drawbridge 
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Chicago, Lake Shore & South Bend—View of Gary Station with East-Bound and West-Bound Trains 


Plate XLVIII 


Chicago & Joliet—View Near Sag Bridge 
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also has its contact members working in oil and is so con- 
structed as to be unaffected by water or impacts it re- 
ceives from the passing car wheels. The working of the 
relay is so delicate that the slightest difference in the time 
between two trains closing the contactor gives the fist 
train the clear signal and the other the danger signal. 
The contactor is located a short distance outside the block, 
and the signal just precedes it. When a train leaves the 
300-ft. block it clears all signals through the off con- 
tactor on the rail. This same signal system is em- 
ployed in protecting trains on the approaches to the tun- 
nel under the Chicago River, where 3 per cent grades 
were used. 

Each train is in charge of a single motorman, and as- 
sistants are placed at the originating and delivery stations. 
Trains are made up at eleven assembly points by regular 
switching crews, each of which consists of two men. 
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Typical Arrangement for Coal and Ash Handling 


These assembly points are situated at street intersections 
with by-passes in the four quadrants. Their location is 
such that the switching crew has a certain number of 
shippers and freight houses from which to receive and 
deliver all cars. Trains are made up of eight and ten 
cars each, each assembly point being permanently located 
and under the protection of the signal system, and this 
makes switching on the main lines safe so far as ap- 
proaching trains are concerned. When a local train ap- 
proaches one of these assembly points it has either loads 
or empties to deliver to some shipper or freight house, 
depending on its direction. 

The entire system is divided into four districts, and 
all the cars to be delivered to any particular district are 
assembled in one train to be set out at the different de- 
livery points indicated by the billing. Bills of lading are 
made out by the shipper or are received at the freight 
houses of the steam railroads, and from these copies are 
made for the tunnel company’s crews and records. In 
addition to the steam roads and mercantile establish- 
ments served, freight is received and delivered at four 
public receiving stations which aid in relieving the con- 
gested districts on the surface. 


FREIGHT HANDLING 


Freight is loaded at the level of the subway at three 
points, where it is delivered to the cars by a conveyor, 
but in all other cases an electric elevator has been in- 
stalled which raises the cars to the basement level, where 
they are loaded and returned to the tunnel level. 

A number of buildings have been equipped with ash 
chutes which tap the top of the tunnel so that ashes may 
be delivered directly into the cars. Usually the ash chute 
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is accompanied by a coal-handling plant, which includes 
a well into which the coal may be unloaded from cars 
on the by-pass or siding. From the well it is elevated by 
bucket conveyors to the bunkers over the boilers. 

As a large portion of the tunnel company’s regular 
business consists of the delivery of coal, gravity dumps 
have been installed so that this class of business can be 
handled economically. These dumps usually consist of a 
building on the surface into which steam-road hopper bot- 
tom cars may be run and dumped into large track bunk- 
ers. These track bunkers feed the materials to the tunnel 
cars through hoppers operated by hand levers. A typi- 
car gravity yard plan is shown on page 590. 


EQUIPMENT 


The rolling stock equipment includes 3000 cars of 
8000-lb. capacity each and 117 electric locomotives. 
The freight cars consist of two different types, one for 
handling coal, excavation and ash, the other for ordinary 
freight. There are also five observation cars. All cars 
are 10 ft. 6 in. in length by 4 ft. wide, and the bodies 
are mounted on two diminutive trucks. A typical mer- 
chandise car, made by the Kilbourne & Jacobs Manufac- 
turing Company, is shown in one of the views on Plate 
XLIII. The locomotive equipment includes four types of 
typical mine motors, twenty-six General Electric 50-hp 
motors, forty-three Jeffrey 25-hp motors, twenty-five 
Westinghouse 50-hp motors and three Goodwin 50-hp 
motors. 

The Westinghouse-Baldwin type of locomotive is typi- 
cal of the latest designs and is also shown on Plate XLIII. 
It was built for single-end operation with the frames 
placed outside the wheels. The bumpers are of channel 
iron, filled in with oak buffers. A radial drawbar with 
automatic coupler is provided at each end. The wheels 
are 28 in. in diameter and are on 2-ft. 7-in. centers. 

The journals are 334 in. by 7 in. Two No. 155 West- 
inghouse motors, tandem swing and designed for 250 
volts d.c., make up the propelling equipment. Each 
motor is capable of developing 25 hp at full voltage. 
These motors are mounted in angular position, thus mak- 
ing possible the short wheelbase which enables the loco- 
motive to take a 20-ft. radius curve. Screw-type brakes 
operated by hand are included in the equipment and 
four sand boxes are placed so that the spouts deliver 
sand to each drive wheel. The trolley pole is situated 
on the center line of the car, near the operating end. 
Each locomotive is equipped with headlights at the front 
and rear. 

A fact of interest and one which must have been con- 
sidered in the original financing of the Illinois Tunnel 
Company is that this elaborate system has been so located 
that it will be a large factor in the construction of the 
proposed passenger subway system. Built as it is, 33 ft. 
being the minimum distance of crown below the street 
level, it permits the construction of a high-level passenger 
subway. The surface is already congested, and without 
doubt, wherever possible, the freight tunnel will be em- 
ployed to remove the excavated material. Chutes can 
be cut to the freight tunnel below and the material may 
be dumped directly into the tunnel company’s cars. The 
telephone and tunnel companies have recently passed out 
of the hands of receivers and are now in the process of 
reorganization. 
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ELECTRIC INTERURBAN LINES SERVING 


THE CITY OF CHICAGO 


cago or connect with the surface or elevated 
lines. Entrance into the business district has 
been exceedingly difficult; this no doubt has 
materially reduced the number of lines and to a certain 
extent removes Chicago from the field of suburban-line 
activities. Two interurban electric railway companies, 
however, run their cars to the Loop district, and one other 
makes direct connection with the elevated lines. All of 
these furnish rapid transit to the outlying districts and as 
a result have served to increase the number of suburban 
homes along their lines. 
The Aurora, Elgin & Chicago and the Chicago & Mil- 
waukee Electric railroads have been large factors in the 
upbuilding of the districts lying west and north of the 


ie interurban electric lines either enter Chi- 


trol the Chicago City Railway, has received permission 
to deliver freight to a terminal on Harrison Street within 
three blocks of the Loop district, but does not haul pas- 
sengers beyond Sixty-third Street and South Park Ave- 
nue. The Calumet & South Chicago Railway, which 
operates the Hammond, Whiting & East Chicago Elec- 
tric Railway, runs its passenger cars to Sixty-third Street 
and South Park Avenue, and the cars of the East Chi- 
cago company also reach Sixty-third Street at its in- 
tersection with Jackson Park. Both of these lines con- 
nect with the surface and elevated lines at Sixty-third 
Street so that they offer rapid transit into the heart of 
the city. 

In addition to the six suburban lines already men- 
tioned, the Chicago & Joliet Electric Railway taps the 
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Map Showing Interurban Electric Lines Serving Chicago and Neighboring Territory 


corporate limits of Chicago. The former taps the Loop 
district at Fifth Avenue, and the latter connects with the 
Northwestern Elevated Railroad at Central Street, 
Evanston. Recently the Chicago, Lake Shore & South 
Bend Railway obtained a contract from the Illinois Cen- 
tral Railroad whereby regular passenger service between 
the latter’s Randolph Street station and Gary, Ind., was 
made effective. Under a revocable contract with the 
city of Chicago, the Chicago & Interurban Traction 
Company, now owned by the same interests which con- 


Chicago City Railway lines at the intersection of Archer 
Avenue and the city limits, and two short stub lines have 
been constructed to LaGrange and Dunning. 
AURORA, ELGIN & CHICAGO RAILROAD 
The Aurora, Elgin & Chicago Railroad Company 


operates a double-track, high-speed, third-rail interurban’ 


road to Wheaton, IIl., 2514 miles west of its terminal 
station at Fifth Avenue, which is reached from Fifty- 
second Avenue by way of the lines of the Metropolitan 
West Side Elevated Company. It also serves a triangu- 


“= 


—oe tf & 


Z 
5 


Ocroper 5, 1912.] 


lar territory with branch lines from Wheaton to Elgin 
and to Aurora, with a connecting line between the two 
latter points and cut-off lines from Wheaton to Geneva 
and from Batavia Junction to Batavia, and extensions 
from Aurora to Yorkville and from Elgin to Carpenters- 
ville. The total main-line mileage of single track is 
123.8, and when street railway, industrial and side 
tracks are included it totals 169.6 miles of single track. 

The first section of the third-rail track was com- 
pleted between Aurora and Fifty-second Avenue, Chi- 
cago, in August, 1902, and the Wheaton-Elgin section 
was completed in May, 1903. The road was originally 
built for high-speed interurban service to compete with 
the steam roads touching the same territory. The ter- 
ritory served, however, built up very rapidly and the 
service, which contemplated a stop every 3 miles, had 
to be adjusted so that twenty-seven stops could be made 
in the 25 miles between Chicago and Wheaton. ‘The 
passenger business has continued to develop regardless of 
the fact that it is served by steam roads which prac- 
tically parallel the third-rail electric line. This is due 
to the flexibility of the electric equipment and the speed, 
which reaches a maximum of 70 m.p.h. In addition to 
the passenger business considerable freight is handled to 
and from the track connections with steam roads. The 
summer excursion business out of Chicago reaches large 
proportions and a regular milk trafic has added mate- 
rially to the revenue from freight. A 3-mile stub trol- 
ley line from Bellewood to Oak Ridge and Mount Car- 
mel cemeteries near Chicago has developed a rapidly 
increasing funeral trafhe. 

TRACK AND ROADWAY 

The Aurora, Elgin & Chicago system includes 64 
miles of third-rail road and 37.5 miles of overhead trol- 
ley lines. The double-track, third-rail roadbed is 30 ft. 
wide on embankments and 34 ft. wide in excavations. A 
ruling grade of | per cent is maintained, and the max- 
imum curvature on the high-speed lines does not exceed 
3 deg. 

Track was laid with 80-lb. A. S. C. E. standard rail 
on cedar ties in straight track and white oak ties in 
curves. The third rail is 100-lb. T-section, supported 
on long white oak ties, spaced at 10-ft. centers and form- 
ing part of the track ties. The original third-rail insu- 
lation consisting of wood impregnated with paraffine 
mounted on malleable-iron bases and caps is used All 
bridges and culverts are of permanent construction, either 
concrete or steel, designed for a standard loading equiv- 
alent to Cooper’s E-40. 

The branch line to Geneva was built in 1909 and 
conforms to the construction standards employed on ex- 
isting third-rail roads. It joins the Elgin branch 2 miles 
west of Wheaton and extends due west from there through 
West Chicago to Geneva. The track on this line was 
laid with 70-lb. A. S. C. E. rail with continuous joints 
and No. 0000 copper bonds. The third rail is 60-lb. 
T-section, supported on Ohio Brass Company’s insula- 
tion and bonded with two 250,000-circ. mil compressed 
foot bonds. 

The Fifth Avenue terminal in Chicago between Jack- 
son Boulevard and Van Buren Street is by far the most 
important station. Provision has been made to support 
four tracks above the station building, which is used 
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jointly with the Metropolitan elevated road. ‘This sta- 
tion contains a large waiting room with space for the 
usual accessories, and also furnishes office space for the 
general passenger and freight agent. Passengers for 
points along this company’s lines are also taken on at 
Marshfield Avenue and Fifty-second Avenue. Recently 
the company has completed a handsome passenger sta- 
tion at Wheaton, Ill., which contains a commodious 
waiting room and other rooms for the express and trans- 
portation departments. At other cities along the line the 
passenger stations are remodeled store buildings, and the 
wayside stops have practically all been supplied with 
shelters of attractive designs. In order to reduce the 
loading and unloading time at points between Chicago 
and Bellewood, the platforms have been raised to the 
same height as the floor. 

At first considerable delay was experienced in operat- 
ing the high-speed interurban trains on the elevated struc- 
ture, owing to the interference with the regular trains of 
the Metropolitan company. This delay was overcome 
by an interlocker and double crossover installations at 
St. Louis Avenue midway between Marshfield Junction 
and Fifty-second Avenue. When the high-speed trains 
overtake the slower trains this installation permits the 
former to pass around the Metropolitan trains while they 
are discharging or loading passengers at St. Louis Ave- 
nue. 

All of the energy for operating the Aurora, Elgin & 
Chicago Railroad Company’s lines, three connecting trol- 
ley lines and a lighting and power business in several 
cities is generated in a large central station situated near 
the Batavia terminal on the Fox River. At this point 
coal deliveries may be made by a nearby steam road, and 
an ample supply of water is obtained from the river. 
The daily average load coming to this station during the 
summer months is about 115,000 kw. The generating 
equipment includes four 1500-kw, 2300-volt, three-phase, 
25-cycle G. E. alternators, driven by Cooper-Corliss 
horizontal cross-compound engines supplied with steam 
from a battery of ten 500-hp boilers. ‘The load has 
grown so that a fourth engine unit and additional boiler 
capacity became necessary. This extra capacity required 
was taken over by installing a 3700-kw low-pressure 
turbine of the General Electric type. The recent rapid 
increase in the total load coming to this station war- 
ranted an addition to the existing generator room, 66 ft. 
x 139 ft. in plan. This new space contains an 8350-hp 
horizontal steam turbine, of the General Electric type, 
with Alberger condensers, bringing the total capacity of 
the station up to 18,050 kw. 

Energy is distributed from the Batavia generating sta- 
tion at 26,400 volts over three aluminum-cable high-ten- 
sion lines. One leads to the south, one east and the third 
north from the station. The transmission system has 
been arranged in the form of a triangle with an extension 
from each intersection, thus enabling any side of the 
triangle to be opened without taking the supply of energy 
from the substations. The transmission lines are car- 
ried on wooden poles with cross arms, so as to give a 
65-in. spacing of the wires. 

The entire system is supplied with 600-volt d.c. from 
seven rotary-converter substations. The power-station 
equipment includes rotary converters for feeding both the 
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third-rail and trolley lines with a total capacity of 8500 
kw. The rotaries are all of the General Electric type 
of 500-kw capacity, but the rapid growth in the load 
has caused the company to increase the size, making 
1000-kw units standard, one of which has just been in- 
stalled in an addition built to the Lombard substation. 

The rolling-stock equipment of the third-rail section 
includes fifty passenger cars, all of which have heavy steel 
underframes, semi-steel side construction and mahogany 
interior finish. All cars were designed for operation in 
trains having end doors and Van Dorn couplers. They 
are equipped with automatic air brakes and conductor’s 
electromagnetic signals which are operated by utilizing 
one wire in the regular train-control cable. The standard 
car length for the third-rail division is 53 ft. 4 in. at 
present, and the electrical equipment includes four GE- 
66-B, 125-hp motors. Originally all motor cars had 
quadruple equipments and some passenger cars were 
operated as trailers, but the severity of the service made 
it advisable to equip most of the trail cars with two 
motors and use multiple-unit control in trains. 

The freight and miscellaneous equipment on the third- 
rail division includes motor-express cars, combination ex- 
press car and snowplow, box, gondola and flat cars. The 
rolling stock on what is known as the “Fox River’ di- 
vision includes single and double-truck cars for city ser- 
vice. The interurban equipment includes twelve double- 
truck motor cars, one baggage-express car and twenty 
utility cars employed on both city and interurban lines 
of this division. 

All car-repair work is done at the company’s shops 
located at Wheaton and Aurora. Two shops were 
found necessary in order to reduce the dead mileage, but 
certain work on the Fox River division cars is handled 
at Wheaton, which includes all wheel renewals, arma- 
ture winding, painting and varnishing. 


OPERATION AND TRAFFIC 


The close headway under which the Aurora, Elgin & 
Chicago Railroad operates its high-speed passenger 
trains is obvious when one considers that fifty-two trains, 
including both local and limited, leave the Fifth Avenue 
terminal station between 6 o’clock in the morning and | 
o'clock at night. Fifteen of these trains are run as lim- 
iteds, making the trip from Chicago to Wheaton in 47 
minutes; the local trains make the run in 57 minutes. 
This running time includes 6.5 miles over the elevated 
railway tracks, where the speed does not exceed 17.4 
m.p.h. 

In addition to the regular trains, parlor buffet cars 
are operated on trains spaced three hours apart out of 
Chicago. Two cars of this type are owned by the com- 
pany. The bodies are the same as the regular passen- 
ger coaches except that the interior has been subdivided 
by a kitchen into a main compartment and a smoking 
compartment. A charge of 15 cents is made to each 
passenger who rides on the buffet cars, but the receipt 
for this extra fare may be used in payment for any pur- 
chases made from the buffet department. The average 
number of passengers carried on each 40-mile trip is 
sixteen. 

The company owns two large parks, one on the trol- 
ley line south of Aurora, and the other near Batavia, 
known as Glenwood Park. The park near Aurora is 
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equipped with all kinds of amusement features, but Glen- 
wood Park, which covers 100 acres, has been left in its 
natural state, and being wooded, it serves as a picnic 
ground for excursion parties out of Chicago. 

In addition to the passenger trafhc the Aurora, Elgin 
& Chicago Railroad Company operates special daily 
newspaper trains which consist of one car during the 
week and a two-car train for the Sunday editions. The 
payment for this service is on a weight basis, and the 
total weight carried per month is about 250,000 Ib. A 
regular freight and express service also is furnished with 
the through express business in charge of the United 
States Express Company. ‘This express service is oper- 
ated from Chicago over the company’s lines, which con- 
nect with the Elgin-Belvidere road to Rockford and the 
Rockford Interurban Railway lines to Beloit and Janes- 
ville, Wis. A special milk-train service is operated 
which during the year 1911 handled 550 cans of 
milk and cream into Chicago. A charge of 15 cents 
per can is made between any two points on the com 
pany’s lines. 

Recently a through service has been inaugurated be- 
tween Chicago and Rockford, IIl., with one change at 
Elgin where the cars of the Rockford & Interurban Raail- 
way connect with those of the Aurora, Elgin & Chicago. 
This new service was effected by an agreement between 
the two companies mentioned and the Elgin & Belvi- 
dere Electric Railroad and includes two limited trains 
each way daily. The running time for this service is 
about three hours for approximately 85 miles. 


CHICAGO & MILWAUKEE ELECTRIC RAILROAD 


The Chicago & Milwaukee Electric Railroad is a 
double-track high-speed trolley line operating between 
Chicago and Milwaukee, Wis., with a branch line from 
Lake Bluff to Rockefeller, Ill. This road is an ex- 
ample of modern low-grade, easy-curve trolley con- 
struction and, like the Aurora, Elgin & Chicago line, it 
has been a large factor in the development of the sub- 
urban territory lying north of Chicago adjacent to Lake 
Michigan. It was started originally in 1892 with a 
short line known as the Bluff City Electric in Waukegan, 
Ill. In 1893 and 1894 a short extension was built 
south from Waukegan to North Chicago. In 1897 the 
line was extended and operated as far south as Lake 
Bluff. At this time the promoters became involved in 
financial difficulties and the property was sold to Ball 
Brothers, who were represented by A. C. Frost. A re- 
organization followed immediately and the new com- 
pany assumed the name of the Chicago & Milwaukee 
Electric Railway Company. The new company began 
to acquire a private right-of-way from Lake Bluff to 
Evanston and completed the construction work as far 
south as Highland Park. In 1898 the power house 
and shops were built at Highwood, IIl., and the line was 
put in operation between Waukegan and Highland Park. 
During the same year a contract was let to extend the 
line into Evanston. ‘The construction work was started 
from both ends of this extension, but owing to the lack 
of a franchise at Kenilworth, Ill., a connection and 
through service could not be effected. In 1902 con- 
siderable reconstruction work was started and wherever 
possible the tracks were put on private right-of-way and 
curves reduced to a minimum. 
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During the same year the company was reorganized 
again under the name of the Chicago & Milwaukee Elec- 
tric Railroad Company, and a branch line was con- 
structed from Lake Bluff to Libertyville. Under the 
new organization extensive rehabilitation was started in 
1904. The entire line was put on private right-of-way 
wherever possible, between Highland Park and Lake 
Bluff, and a second track was constructed. During 
the same year the line was extended north through Zion 
City to the state line between Illinois and Wisconsin, and 
the Libertyville branch was built to its present western 
terminus at Rockefeller. What is now known as the 
west line was completed to Kenosha in 1905 and put in 
operation. In 1906 the double-track extension to the 
north was finished to Racine, Wis., and surveys were 
made to Milwaukee, the company’s northern objective 
point. In the two years following the grading was com- 
pleted into Milwaukee and the track laid to within 8 
miles of completion, when the road was thrown into the 
hands of receivers who completed the line in 1909. 

TRACK AND ROADWAY STANDARDS 

The entire road, except the branch line to Rockefeller 
and the east line to Waukegan, is of double-track con- 
struction. The ruling grade south of Highland Park is 
| per cent and that north to Milwaukee on the main 
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with span-wire construction on 30-ft. and 40-ft. cedar 
poles spaced at 100-ft. intervals. The roadbed has 
been graded 33 ft. wide on embankments and 39 ft. 
wide in excavations with a 1!4:1 side slope. The 
ballast includes a gravel first lift and a crushed stone 
second lift. All highway crossings are protected with 
wing fences and cattle guards, and the private right-of- 
way is inclosed with a woven-wire fence attached to 
both cedar and reinforced concrete posts. 
POWER HOUSE, SUBSTATIONS AND ROLLING STOCK 

Energy at 32,000 and 13,200 volts a.c. is supplied 
by the Highwood power station for that portion of the 
system between North Chicago and Evanston. The 
lines north of North Chicago are supplied with energy 
by the Public Service Company of Northern Illinois at 
Waukegan and The Milwaukee Electric Railway & 
Light Company. The Waukegan station and the com- 
pany’s plant at Highwood have been synchronized so 
that the peak loads may be assumed by both stations. 
Six hundred volts d.c. is delivered to the trolley line 
through eight substations. In all cases except one the 
substation is in a separate building of fireproof construc- 
tion. The exception is at Libertyville, where there is a 
combination passenger and substation building. 

The rolling-stock equipment of the Chicago & Mil- 


Typical Buffet-Parlor Car—Chicago & Milwaukee Electric Railroad 


line is 0.4 per cent. The maximum curvature south of 
Highland Park is 14 deg. and that north is | deg. The 
southern division of the line is operated practically as a 
street car line, owing to the frequent stops in the densely 
populated district between Highland Park and Evanston, 
but the country lying to the north is comparatively flat, 
except that just south of Milwaukee, thus making high 
speed possible. In order to maintain the maximum curv- 
ature and grade in the rolling country south of Mil- 
waukee, some very heavy grading was necessary. At one 
point the grading included a cutting 7000 ft. in length, 
requiring the removal of 250,000 cu. yd. of earth. The 
deepest cut is 3000 ft. long with a maximum depth of 
40 ft., and the highest embankment is 75 ft. 

The rough country just south of Milwaukee and the 
construction standards used made it possible to build 9 
miles of double track with only two highway crossings 
at grade. All railroads are either crossed with grade 
separations or interlocked. The bridges are of perma- 
nent construction, being either through steel girders or 
concrete. All bridges were designed for a loading in 
excess of a 100-ton engine, so that ample provision was 
made for future designs in rolling stock. 

The track is laid with 80-Ib. A. S. C. E. rail on 
white oak ties, using continuous joints and compressed 
bonds. Practically all the overhead lines are supported 


waukee Electric Railroad includes seventy-two passen- 
ger cars, two electric locomotives for freight service, 
twenty flat cars, sixty side-dump cars, thirty gondolas, 
three box and other miscellaneous utility cars. The 
standard passenger car is 51 ft. over bumpers and 8 ft. 
9 in. wide, providing seats for fifty-four passengers. The 
motor equipment includes four GE-73 motors of 125-hp 
capacity each, at 600 volts. 

All running repair work on rolling stock is done at 
the company’s three carhouses situated at Highwood, 
North Chicago and Milwaukee, and general repairs are 
made at the Highwood shops. The carhouses and shops 
are of fireproof construction and furnish storage capacity 
for fifty-three cars. Mbst of the equipment is kept in 
the open storage yards at Milwaukee and Highwood. 

OPERATION AND TRAFFIC 

Trains are under the control of a single dispatcher 
located at Highwood. All dispatching is done over the 
telephone and trains on double track run on verbal or- 
ders. Written orders are employed in all single-track 
operation. A triplicate train order form is employed 
with an automatic train order machine. Telephones have 
been installed in all stations, substations and interlock- 
ing towers. The attendants at these points do not take 
written orders and deliver them to the train crews, but 
act as towermen in a continuous block, reporting the ar- 
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rival of all trains to the dispatcher. In case the dis- 
patcher has an order to deliver to a train crew, the sta- 
tion agent notifies the crew, and they receive their own 
orders over the telephone. No block signals have been 
installed on the system, but all railroad crossings at 
grade are protected with both home and distant signals. 
Highway crossings, where the view is obstructed, have 
been protected with electric bells. 

The train schedule routes all Evanston-Milwaukee 
through trains over the west line at Waukegan, and only 
local trains to Waukegan are run over the east line from 
Lake Bluff. All through freight and express trains, as 
well as those from Milwaukee to Rockefeller, are run 
over the west line at Waukegan. Regular service out 
of Evanston includes a car every twenty minutes to 
Waukegan and one every hour to Milwaukee. In ad- 
dition to local Evanston-Milwaukee service, four limited 
trains are run each way at intervals of three hours from 
8:30 in the morning to 5:30 in the evening. These 
limited trains are made up of two, three or four cars, 
which inclifte a chair car and buffet service. An ex- 
cess fare is charged for this superior service, which re- 
quires two hours and fifteen minutes for the 71!/2-mile 
run. 

Considerable excursion business is handled out of 
Evanston to points along the company’s lines and at times 
it is necessary to double the size of all the regular 
trains to take care of the large number of small parties. 
This excess passenger business is taken to Ravinia Park 
near Highland Park, or to Sharpshooters’ Park and 
Fort Sheridan, just north of Highwood. As the Mil- 
waukee company operates over the tracks of the Chicago, 
Milwaukee & St. Paul Railroad for a short distance 
into its Evanston station, very little car-storage space has 
been provided at the Central Street terminal. In case 
there is a rush of passenger business beyond the capacity 
of the equipment stored at this point it is necessary to 
run additional cars in from Highwood. 

In order to stimulate the passenger traffic, excursions 
are advertised through the newspapers. These excur- 
sions are handled by the newspaper company to which 
has been given a reduced round-trip rate, by means of 
coupons made a part of the advertisement. Anyone pre- 
senting a coupon has the benefit of the reduced-rate 
ticket up to a certain number each day. This special 
newspaper service amounted to over 30,000 extra pas- 
sengers last year, but owing to the newspaper strike this 
year it has not proved profitable. 

In addition to the passenger traffic, four express trains 
are run each day for the United States Express Com- 
pany, which has a contract with the electric company. 
A large portion of the express business consists of milk 
deliveries to Evanston and Milwaukee, which average 
about 300 cans each day. Considerable bulk freight 
and merchandise are handled over the company’s lines. 
This class of traffic includes crushed stone, gravel and 
coal and averages approximately 150,000 tons annually, 
not including the freight hauled for company use. 
Freight traffic is limited owing to the freight restrictions 
in the franchises where the line is in city streets. 

The present operating organization includes a gen- 
eral superintendent who reports to the receivers of the 
road. Under his supervision are a superintendent of 
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traffic and transportation, a master mechanic, chief en- 
gineer of power, an engineer of maintenance of way, an 
electrical engineer and the claim and legal department. 
Recently an order of sale of the property has been is- 
sued in both Wisconsin and Illinois, after four years’ 
operation by the receivers, and this means a reorganiza- 
tion by a new company. 

CHICAGO, LAKE SHORE & SOUTH BEND RAILWAY 

The Chicago, Lake Shore & South Bend Railway 
is another suburban line receiving and discharging pas- 
sengers in the Chicago Loop district. It is one of 
the most important single-phase installations now operat- 
ing in the United States. It serves a densely populated 
territory lying immediately south of Lake Michigan and 
extends 77.5 miles east of South Chicago to South Bend, 
Ind. The recent trafic agreement made with the Illinois 
Central Railroad has brought this road into prominence 
and has considerably increased the passenger traffic on 
both lines. The electric railway company’s cars are 
picked up at Kensington and delivered to the steam 
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Track and Pole Line Construction—Chicago & Mil- 
waukee Electric Railroad 


road’s Randolph Street station, making stops at Sixty- 
third Street, Park Row station and Van Buren Street 
station. 

This single-phase line was especially well built, em- 
ploying the best modern practice in track and roadway 
construction. The maximum gradient and curvature are 
very low except at one or two grade separations, and 
tangent track from 7 to 14 miles in length predomi- 
nates. The track was laid with 70-lb. A. S. C. E. 
rail on white oak ties. All bridges and viaducts are of 
permanent construction, being steel and concrete. A 
minimum overhead clearance of 17 ft. 6 in. exists. 

Energy for the operations of the entire system and 
shops is generated at the Michigan City power station. 
The trolley lines are fed near the station and through 
two step-down transformer stations situated at each end 
of the line. The trolley voltage is 6600 a.c., and the 
transmission voltage is 33,000. By the use of an ex- 
ceptionally substantial 45-ft. creosoted pole with a 9-in. 
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top, a single line of poles carries both the catenary trol- 
ley and the transmission lines. There are ten substations, 
two at the terminals of the 33,000-volt line and eight 
available for supplying low-tension sections in towns 
where required and at the Michigan City shops. All 
substation buildings are of fireproof construction, being 
approximately 23 ft. x 25 ft. in plan. 

The rolling-stock equipment includes twenty-four pas- 
senger cars, one high-power utility car, small cars for 
local service, twenty Hart convertible cars, flat and box 
cars and a Russell snow plow. In general the standard 
passenger equipment, which was built by the Niles Car 
& Manufacturing Company, is 57 ft. 2 in. over all 
and 10 ft. wide. The interior is finished in dark ma- 
hogany, and seats are furnished for sixty passengers. 
These cars are mounted on Baldwin M. C. B. trucks, 
type 93-35, and the electrical equipment includes four 
Westinghouse No. 148 single-phase motors rated at 125 
hp each, with multiple-unit control. 

The general offices of the company are situated at 
East Michigan City in a separate building on the repair 
shop property. This building is of the company’s stand- 
ard design, which includes light buff brick with a red 
tile roof. A handsome station of standard design has 
been constructed at Gary, Ind., and the stations at South 
Bend and Michigan City are in remodeled store build- 
ings conveniently located to passenger trafic and the 
road. A\ll the principal highway crossings are equipped 
with shelters and platforms of neat design. 

The large industrial centers through which this single- 
phase line passes have been a great factor in the in- 
crease in trafic. Manufacturing plants of various kinds 
are being added to the district between Pullman and 
Gary, and each one offers its share toward increasing the 
passenger business. At the present time the week-day 
schedule out of Pullman includes twenty-nine trains east- 
bound and thirty trains into Pullman from points east as 
far as South Bend. This schedule is made up of local 
and limited service, with seven limited trains from South 
Bend to Gary and seven limited trains from Pullman to 
South Bend. Forming a part of this limited service and 
connecting with the South Bend trains at Gary seven 
special through trains are run from Gary to Chicago by 
way of the Illinois Central Railroad from Kensington to 
Randolph Street. The run over the steam road is made 
with a steam locomotive. This special service has added 
largely to the passenger traffic, showing an increase of 
over 25 per cent in the total passenger business between 
Chicago and points along the electric line over the same 
period last year, before the joint traffic agreement was 
made. The through run from Randolph Street, Chi- 
cago, to Gary, Ind., a distance of 31 miles, is made in 
| hour and 15 minutes. 


CHICAGO AND INTERURBAN TRACTION COMPANY 


The Chicago & Interurban Traction Company, for- 
merly known as the Chicago & Southern Traction Com- 
pany, has its Chicago terminal at Sixty-third and Halsted 
Streets. The station is a joint one with the Englewood 
branch of the South Side Elevated Railroad. Direct 
connections are made at this point with the South Side 
Elevated Railroad and the Chicago City Railway Com- 
pany for all parts of the city. This company operates its 
cars over the lines of the Chicago City Railway from 
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the city limits of Chicago (One Hundred and Nine- 
teenth Street) to Sixty-third Street. 

The line from One Hundred and- Nineteenth Street 
to Blue Island, a distance of 2 miles, is double track 
and laid with 85-lb. 7-in. girder rail. At Blue Island 
a branch line runs to Calumet Grove, a large summer 
resort and picnic park, a distance of about | mile. 
This piece of track is also laid with 85-lb. 7-in. girder 
rail. From Blue Island to Harvey, a distance of about 
4\4 miles, a single track is laid with 85-lb. 7-in. girder 
rail and 70-lb. T-rail, with necessary sidings and turn- 
outs. From Harvey to Kankakee, a distance of about 
40 miles, the line is single track, with the necessary sid- 
ings and turnouts, built under standard steam railroad 
type of construction, on private right-of-way, except 
through cities and towns where the road is operated under 
franchise provisions. A\ll track is laid with 70-lb. T- 
rail on oak ties, 2600 ties to the mile, and is ballasted 
with crushed stone, 2000 yards to the mile. The total 
length of main track is 44.60 miles and that of sidings 
1.58 miles. 

The company receives its power under contract from 
the Public Service Company of Northern Illinois, whose 
plant is situated near Blue Island. Substations are lo- 
cated at Blue Island, Chicago Heights, Monee and 
Bradley, to which a three-phase, 33,000-volt transmis- 
sion line is run from the plant of the Public Service Com- 
pany. All substations are equipped with one 500-kw 
rotary converter, with necessary transformers, switch- 
boards, etc. The trolley wire is No. 00 hard-drawn 
copper, and there are double trolley wires the entire 
length of the line. The feeder is 500,000-circ mil cop- 
per. 

The general office buildings, carhouses and repair 
shops are at Ejighty-eighth Street and Vincennes Road, 
Chicago. The buildings are fireproof, being of brick, 
steel and concrete construction. The substation buildings 
are of brick with concrete foundation and floors. Freight 
and ticket offices are located in each town through which 
the road runs. 

The company has ten large double-truck cars, two ot 
which are equipped with GE-73 motors and eight with 
GE-74 motors, also seven large double-truck cars 
equipped with GE-210 motors and one freight and bag- 
gage car equipped with GE-74 motors. Fifteen double- 
truck cars equipped with GE-80 motors are used for 
suburban work between Sixty-third Street, Chicago, and 
Blue Island. 

The regular schedule for interurban service between 
Chicago and Crete, IIl., includes thirty-two trains each 
way daily. Four limited trains each way are included 
in the total which make the trip from Chicago to Kanka- 
kee in two hours and ten minutes. Fourteen of the total 
number of scheduled trains make the through trip to 
Kankakee. In addition to the interurban service a local 
street railway schedule at twenty-minute headway is main- 
tained between Sixty-third and Halsted Streets, Chica- 
go, to Blue Island. 

Included in this district between Chicago and Blue 
Island is a total population in excess of 620,000. The 
annual passenger traffic out of Chicago approximates 
1,300,000. At the present time freight traffic is com- 
paratively light, owing to the fact that the company has 
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not put its downtown freight terminal in service. As soon 
as this can be done it is expected that the freight traffic 
will become very heavy, owing to the quick delivery 
which can be made to the territory served by the Chicago 
& Interurban Traction Company’s lines. 

ILLINOIS TRACTION SYSTEM 

By means of a traffic agreement with the Chicago & 
Eastern Illinois Railroad and the Chicago, Rock Island 
& Pacific Railroad, the Illinois Traction System makes 
regular shipments and deliveries from its lines to Chicago. 
A general agent’s office is maintained in Chicago, and 
considerable freight and passenger business for this 625- 
mile electric railroad system originates at that point. At 
the present time the l.c.]. shipments average 20,000 Ib. 
daily, with the addition of isolated carload shipments 
which include live stock, grain and fruit. 

The two steam roads connect with the traction sys- 
tem at Glover and Peoria, II]. At the former point cars 
may be interchanged, but at Peoria the interchanged 
freight is handled to the electric line by teams. The 
attractive feature of this service to the Chicago shippers 
is the large number of important Illinois cities touched 
and the fact that one-day delivery is made to all points 
on the electric line except St. Louis. The recent com- 
pletion of the Chicago, Ottawa & Peoria division of the 
Illinois Traction System into Joliet has given it an elec- 
tric connection with Chicago. This division traverses 
the very picturesque territory bordering the Illinois River 
and is the only means of direct transportation to the 
famous “Starved Rock.’’ Excursion parties are being 
advertised from time to time, either by way of the 
Aurora, Elgin & Chicago and the Joliet & Southern to 
Joliet, or by way of the Chicago & Joliet Electric to 
“Starved Rock.” 

GRAND RAPIDS, GRAND HAVEN & MUSKEGON RAILWAY 

Among the electric roads in Michigan whose traffic is 
increased by boat-line service to Chicago is the Grand 
Rapids, Grand Haven & Muskegon Railway. This 
company operates a 48-mile, third-rail road in Michigan 
between the points designated in the company name. 
By featuring Chicago in advertising, by way of the 
Goodrich boat line from Grand Haven, a large amount 
of freight and passenger business has been developed. 
Like other electric roads in this territory the same argu- 
ment for traffic is applicable; that is, the boat route 
saves one day in transferring freight for points west of 
Chicago over the time needed by steam roads. Through 
traffic arrangements with all lines running west out of 
Chicago have been effected and considerable tonnage is 
routed from the territory served by way of the electric 
and boat lines. Freight traffic to Chicago proper in- 
cludes all classes and averages approximately 100 tons 
daily in each direction. 

BENTON HARBOR-ST. JOE RAILWAY 

The Benton Harbor-St. Joe Railway & Light Com- 
pany operates a 50-mile electric road to Paw Paw Lake, 
northeast of Benton Harbor, and to Dowagiac, south- 
east of the same point.. This trolley line taps the rich 
Michigan fruit belt and serves a number of popular sum- 
mer resorts. Its traffic reaches a maximum during the 
summer months, when large excursion parties from Chi- 
cago take the lines to the various inland lakes. During 
the height of the fruit season thousands of bushels of 


ELECTRIC RAILWAY JOURNAL 


[Vout. XL, No. 14. 


fruit are delivered to the Graham & Morton boat line at 
Benton Harbor, from where it is shipped to Chicago and 
the territory lying to the west. 

CHICAGO & JOLIET ELECTRIC RAILWAY 

The Chicago & Joliet Electric Railway Company op- 
erates a 31-mile double-track interurban road between 
Archer Avenue, the southwestern limit of Chicago, and 
Joliet, Ill., with a double-track branch from Summit to 
Lyons, Ill. In addition to this the company owns 20 
miles of street railway lines in Joliet. This road serves 
a population of more than 75,000 people outside of the 
city of Chicago and connects with the lines of the Joliet 
& Southern Traction Company and the Chicago, Ottawa 
& Peoria Railway at Joliet. Dellwood Park, situated 
25 miles southwest of Chicago, has served largely to 
increase the passenger traffic on this line. A consider- 
able amount of money has been expended to make this 
park attractive and its artificial and natural beauty prob- 
ably is unsurpassed by any equal acreage in the Central 
West. In addition to this attraction the road passes the 
Illinois State Penitentiary at Joliet and the large hydro- 
electric plant of the Sanitary District at Lockport. 

The annual passenger traffic to and from Chicago to- 
tals about 1,500,000, of which a large part is com- 
posed of picnic parties to Dellwood Park. No freight is 
carried in and out of Chicago on account of the distance: 
of the company’s terminal from the business district. 
Small quantities of bulk freight and express are handled 
from Joliet to points along the company’s lines, and a con- 
siderable amount of switching from a number of the stone 
quarries situated along the electric road to steam roads 
and the docks of the Drainage Canal has added its 
share to the gross income from freight traffic. At the 
present time the regular schedule out of Chicago includes 
twenty-nine trains each way daily, operated at intervals 
of thirty minutes and making local stops between Archer 
and Forty-eighth Avenues, Chicago, and Joliet, IIl. 


CHICAGO, SOUTH BEND & NORTHERN’ INDIANA 
RAILWAY 


Although the Chicago, South Bend & Northern In- 
diana Railway Company has no lines into Chicago, its 
traffic, both passenger and freight, is largely affected by 
its proximity to this great railroad and industrial center. 
The existing congested conditions at all steam road ter- 
minals seriously delay freight transfer from points east 
to points west of Chicago, necessitating at least two davs 
to make the interchange of freight and get trains en route 
for the Northwest territory. The South Bend line has 
been able to take advantage of this delay by making a 
traffic arrangement with the various boat lines operating 
out of Michigan City, Ind., and Benton Harbor, Mich., 
to Chicago. During the summer months the Chicago 
passenger business via these routes is about 150 each day. 

Two carloads of I.c.l. merchandise are delivered and 
received daily from boat lines at Benton Harbor, Mich. 
This boat line service makes it possible to save one day 
over steam road service to points west of Chicago. The 
boats deliver to trucks at Chicago, which in turn deliver 
to the freight houses of the steam roads running through 
the West and Northwest, where the freight is loaded out 
the same day it is delivered. During the season from 
one to three cars of fruit are delivered to boats at Benton 


Harbor daily. 
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AXLE BEARING 
DUST GUARD 


AXLE BEARING- 
COLLAR DUST GUARD 


Westinghouse Field-Control Motor—600 to 1200 Volt, 115 H, P. 


Field Control 


Means Economy In Power Consumption 


IN THE search for economy in railway operation, the West- 


inghouse Company has developed and built a line of field 
control motors and HL unit switch control. 


Their efficiency was tried out and demonstrated, and 


“the following leading railway companies have adopted them 
up to date: 


Michigan United Traction Co. 

Pacific Electric Company 

Southern Pacific Company 

British Columbia Electric Ry. Co. 

Public Service Company of New Jersey 

New York State Railways Co. 

Terre Haute, Indianapolis & Eastern Traction Co. 


Pennsylvania R. R. Electric Locomotive New Haven R. R. Electric Locomotive 


The monster Pennsylvania Locomotives and the New York, New Haven & 
Hartford Locomotives have this feature. 


Westinghouse Electric & Manufacturing Co. 


Sales Offices in 45 American Cities . East Pittsburgh, Pa. 
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Westinghouse 
Brake Equipments 
and Accessories 


Electro-Pneumatic Brake System 

For the most severe heavy traffic conditions. Especially adapt- 
able to train service where high speeds, fast schedules and close head- 
ways are the rule. 


“AMM” Automatic Brake Equipment 


For one to five-car train service. With the straight-air feature 
included for single-car operation, the control is as flexible as with 
straight-air, and, in addition, the equipment. embodies all the safety 
features of automatic operation, and is interchangeable with cars 
equipped with the standard steam road automatic brake. 


“SME” Brake Equipment 


For single and two-car train service. This is essentially a 
straight-air brake with an automatic feature for emergency applications. 


The “Feather Weight” Straight Air with Emergency 
Feature Brake Equipment 


For single-car city service. While possessing the same general 
characteristics as the ‘““SME” equipment, the weight has been reduced 
to the absolute minimum consistent with ample strength and reliability. 


The Westinghouse Governor Synchronizing System 


For the uniform operation of air compressors. It positively in- 
sures that all compressors on a train start and stop simultaneously; 
thus automatically reducing maintenance cost. 


The Electro-Pneumatic Signal System 
Providing a simple, but thoroughly reliable means for signaling 
from one car to another. 
Motor Driven Compressors 
Of the Westinghouse type, carefully designed, light in weight, 
reliable and efficient in operation, and embodying many improved 
features suggested by years of practical experience in manufacture and 
actual road service. 
The building of brakes has been our 
exclusive business for a lifetime. 


Westinghouse Traction Brake Company 
Pittsburgh, Pa. 


NEW YORK, PITTSBURGH, CHICAGO, ST.. LOUIS, 
City Investing Bldg. Westinghouse Bldg. Railway Exchange Bldg. Security Bldg. 
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ESTINGHOUSE TURBINES, wherever 
installed, will be found carrying the 
24-hour load. ‘Their absolute reliability 
makes it possible to benefit continuously by 
their high efficiency. Proper consideration 
of these two factors, which are the real essen- 
tials of economical power generation, will in- 
dicate clearly the superiority of our turbines. 


The Westinghouse Machine Company 


Prime Movers and Auxiliaries 


New York, 165 Broadway Cleveland, Swetland Bldg. Denver, 1062 Gas & Electric Bldg. 

Boston, 131 State Street Chicago, 39 South La Salle St. Mexico, Compania Ingeniera Impor- 

Atlanta, Candler Building Philadelphia, North American Bldg. tadora y Contratista, S. A. (suc- 

St. Louis, Chemical Building Cincinnati, 1103 Traction Bldg. cessors to G. & O. Braniff & Co.), 
2 Pittsburgh, Westinghouse Bldg. San Francisco, Hunt, Mirk & Co. City of Mexico. 
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_4|_ WESTINGHOUSE AR 
CATE NARY WATERIALT 


‘PH Westinghouse 

Company were 
pioneers in the design 
and manufacture of 
catenary materials, and 
they have continuously 
held the lead in this 
class of work. 


All designs are worked out by ex- 
perienced line construction engineers. 
Westinghouse Catenary is used by a 
larger number of roads, and consti- 
tutes a greater mileage, than any 
other make. 


Complete information on request 


Westinghouse ee & Manufacturing Company 


Sales Offices in Forty-Five American Cities EAST PITTSBURGH, PA. 


OcToBER 5, 1912. | ELECTRIC RAILWAY JOURNAL ti 


A Circle Surrounds More Space Than 
Any Other Line of Equal Length 


so the specialties in the above circle applied to the work for which they are designed go 
further towards efficiency and durability than any other line of similar appliances. Complete 
in every detail. Designed and perfected by seasoned experience. 


The Earll Retrievers and Catchers, Con-tro-la-tor Controller Regulator, Shaw Light- 
ning Arresters, Abacot Static Dischargers, Screenless Air Cleaners, M. V. G. Lightning 
Arresters, Choke Coils, Disconnecting Switches, Luminator Flaming Arc Lamps, 
Laminated Soldered Rail Bonds, The Drive and Disc Hydroground— 


specialties which we manufacture are of best workmanship—perfect material—to stand service, 
with lowest maintenance cost. Each device receives thorough test and inspection. Bulletins 
describing any or all of them will be mailed at your request. If you are at the A. E.R. A. 
Convention, see them at our exhibit, Booths 128 to 136. 


Lord Manufacturing Co., *'x.'7"" Brooklyn, N. Y. 
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Make Every Deta 
Equipment Count 


Use these specialties—recognized leaders in their field, a 
Manufactured by us, specified by men w 
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Keystone Twin Giant Strain 


A combination of two standard Keystone Giant 
Strain Insulators. Used principally for insulating span 
wires in iron pole construction, for insulating guy wires 
on high voltage lines, for use on 1200-volt trolley con- 


The idevi ite aS USE ee 5 struction, and for general purposes where the require- 
e device “That Controls the Controller.” nforces point : : ‘ ‘ . 
by point feeding, thereby assuring proper motor sph eid, ments call for double insulation combined with high 
Reduces motor and controller troubles 40 to 60 per cent. Re- tensile strength. Eyes are detachable and may be 
duces wear and tear on gears, pinions and entire car equipment. : . = 

Cuts down heavy peak loads. Over 28,000 in use. Sold on 90 substituted by clevises or other terminals. 


days “suspicion.” 
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oO Se 77, 
GeKEYSTONE @ 
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CAT.NO. 18766 i 
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NE w Keystone Line Section Switch 
CHICAGO 


A much preferred type of quick break section switch 
on account of its ruggedness, simplicity and positive 
action. Made for either 750 or 1200-volt circuits. 


Keystone Trolley Catchers 


ne Ngee That Docent! Re pautcs. ey construction is so Blades and clips are of pure hard drawn copper and 
i > that it is practically indestructible. ts operation is posi- i i i i i 

tive; it makes a positive grip; a positive stop; it won't oe ne. clips are machine finished. Furnished also in wooden 
bounding, and all this is accomplished without a cushioning spring. boxes so arranged that they may be closed and locked 
Practically “fool-proof” and is sold under a two years’ guarantee. whether switch is open or closed. 


The Catalogs of this Company are a stan 
electric railways. Combined they number | 


Execrric SERvIcE Suppiies Co. 
Railway Material and Electrical Supplies 
17th and Cambria Streets Hudson Terminal 417 South Dearborn Street 


PHILADELPHIA NEW YORK CHICAGO 
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of Your Electrical 
or Efficient Service 


ised by most of the largest railway properties in the country. 
vant the best, and sold strictly on their merits. 


O aaa a) Garton-Daniels Lightning 
~ yemmia Arresters 


You get in these arresters maxi- 
mum efficiency, maximum reliability 
and maximum life because they are 
the only arresters combining the 
three vital principles necessary to 
give them to you—a small air gap 
(1/40 inch), a low series resistance 
(60 ohms) and a positive circuit 
breaker. Easy to install, easy to in- 
spect and test, require practically no 
maintenance and are sold under a 
positive guarantee. Used by most 
of the largest operating companies 
in the country. Get Garton-Daniels 
Lightning Arresters and be safe. 


| 


Keystone Portable Lamp Guard 


A strong, rugged, substantial, portable lamp guard 
for use around power plants, car barns and in the pits. 
Made of malleable iron and bessemer steel, and so 
strong that a man can stand on it without injuring it. 
Every guard insulated for 600 volts. The hook per- 
mits of hanging up and is a great convenience. Made 


in both 16 c.p. and 32 cp. sizes. 


“Lock-On” Controller Handles 


A wedge in the socket clamps the handle 
securely to the shaft. Prevents wear on 
both handle and shaft, as well as destruc- 
tive arcing due to improper lining up of 
the contacts. A fitting handle to use on 


an Automotoneer-equipped controller. 
Improved St. Louis Pick-Up 


“Pick Up Your Trolley Wire and Float By.” Avoid 
the delays to traffic caused by a broken trolley wire. 
Made of malleable iron castings, hinged together and 
fitted with long fibre handles. Picks up any size of 
wire and holds it securely without bending. Also fur- 
nished in oak boxes with glass fronts ready to place 
in car. 


reference library of electrical material used by 
1000 pages. Copies will be sent to interested parties. 


Execrric SERvIcE SuppiiEs Co. 
Railway Material and Electrical Supplies 
17th and Cambria Streets Hudson Terminal 417 South Dearborn Street 


PHILADELPHIA NEW YORK CHICAGO 
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De le ga tes to the Our Representative will be at 


the Chicago Convention and 


Chicago Convention » will be glad to talk with you 
! about musical provision for 
AT T E N T | O N e | your park during next season. 
educe Your eratin xpenses |Next Season sin 
Reduce Your Op g Exp Next S By Using 


Automatic Full Brass Bands 


Your Band or Orchestra Is Your Most Expensive Item 


Why not let us save you this money ? Our instruments are noted for their -musical 
quality. Our patrons have them forty years old and playing. 


One of the Many Parks That Are Using Welte Band Instruments Exclusively 


LATE 
_ AWARDS 


Highest Award, 
_ Chicago, 1893 


Gold Medal, 
Paris, 1900 


WE 
MAKE 


Grand Prize, 
St. Louis, 1904 


Grand Prize, 
Milan, 1906 


Automatic 


Gold State 


: Medal 
Musical Berlin Music 
Instruments Exhibition, 1906 
For All Gold State 
Places eae a 
eipzig Music 
Where Exhibition, 1909 
Music Is Grand Prize, 
Required Alaska-Yukon- 


Pacific 
Exposition, 
Seattle, 1909 


Grand Prize, 
Torin, 1911 


Grand Prize, 
International 
Exposition, 

Roubaix, 1911 


(Replacing a Band of Twelve Men Who Played Here for Ten Years.) 
Kingston Consolidated Railway Co.’s Park at Kingston Point, N. Y. 


Are You Operating a Dance Hall? Then Let 
Us Tell You About Our Dance Hall Instrument 


As Good As Any Orchestra You Ever Heard 


SEND FOR CATALOGUE 


M. Welte & Sons, Inc., svenue New York 
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Table of Contents: 


Transportation Conditions in Chicago, - - - - - - - - - - page 519 
The first chapter explains the development of transportation conditions in Chicago during the pres- 
ent era which really dates from the passage of the 1907 ordinances granting franchise rights 
to the two leading surface systems and providing for physical rehabilitation of the properties. 
Operations of the Companies under the 1907 Ordinances, - - - - - Page 525 
This explains the financial conditions upon which the valuation and terms of the 1907 ordinances 
were based and gives details of some of the results of operation of the Chicago City Railway 
and Chicago Railways Company under these conditions. 
Track and Overhead Construction in Chicago, - - - - - - - Page 529 
In no other city in this country has so much track construction been undertaken or so much money 
invested in surface electric railway tracks within the same period of time as in Chicago. The 
work followed a carefully devised system undertaken under the direction of the Board of 
Supervising Engineers, and several types of tracks were built. A full account of the engineer- 
ing details and design of construction is contained in this chapter, with a description of the 
present methods of track and overhead maintenance. There is also an account of the engineer- 
ing followed in connection with the lowering of the La Salle Street tunnel under the Chicago 
River under the direction of the engineering department of the Chicago Railways. 
Training Employees on the Chicago Surface Railways, - - - - - page 543 
The methods employed by the two large surface companies in Chicago differ, but an account of 
each is presented with some of the blanks used by the companies’ employment bureaus. 
Carhouse Design and Practice on the Surface Railways, - - - - - page 548 
In this phase of Chicago operation, the Board of Supervising Engineers also exercised control and 
prepared general plans which were followed out by the companies. Special attention is devoted 
in this chapter to the Kedzie Avenue carhouse of the Chicago Railways. It is said to be one 
of the largest carhouses in the United States. 
Rolling Stock Standards in Chicago, - - - - - - - - ~ - page 555 
Practically all of the cars of the surface lines in Chicago have been built within the last few years 
so that they represent late engineering practice. Dimensions are published with a description 
of the method of car construction. 
Power Generation for Electric Railways in Chicago, - - - - - - page 561 
The power situation in Chicago is unique in that one power company supplies most of the 
power used for electric railway service in the city as well as current for lighting and indus- 
trial power. The concentration of the power supply in this way has made possible the intro- 
duction of many economies, Particular attention is devoted in the article to a description of 
the Northwest power station of the Commonwealth Edison Company. The steam turbines in 
this station are of 20,000-kw capacity. 
Railway Power Distribution by the Commonwealth Edison Company, - - Page 570 
An interesting feature of the distribution of power for railway purposes by the Commonwealth 
Edison Company is a dispatching system by which the responsibility for determining the elec- 
trical connections of the entire system is centered in a load dispatcher who is located in the 
company’s office building. Full details of the substations and the operation of the distribution 
system are published. 
Duties and Organization of the Board of Supervising’Engineers, - - ~ - page 578 
The Board of Supervising Engineers is an organization representing the city and the companies 
and formed to supervise the work and costs of physical rehabilitation of the surface companies 
during the period of immediate rehabilitation and additions to the capital value afterwards. 
Study of Electrification of Railway Terminals in Chicago, - - - - page 583 
While the exhaustive investigation of this subject is not directly on behalf of either the city of 
Chicago or the railroad companies, it is under the supervision of a committee of the Chicago 
Association of Commerce, and the expenses are met by the railroad companies involved. 
Chicago Freight Subway, - - - - - - - - - - - - - page 589 
Underneath the streets in the downtown district of Chicago is an extensive freight system oper- 
ated by electricity. This subway taps the stations of practically all of the steam roads enter- 
ing Chicago and receives and delivers freight at these stations to a large number of whole- 
sale and retail mercantile establishments by way of connections to sub-basements under the 
buildings. The construction details, operation and equipment of this subway are described. 
Electric Interurban Lines Serving the City of Chicago, - - - - - Page 592 


Seven interurban electric lines either enter Chicago or connect with the surface or elevated lines. 
A brief account of each of these different interurban lines concludes the convention issue. 
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To the Heads of 


EXECUTIVE 


. Perhaps no other part of car equipment be- 
.comes so peculiarly involved in each depart- 
ment as the brakes—particularly hand-brakes. 
Power-brakes of different designs operate 
nearly uniform—but not so with the hand- 
brake equipment, because the features of the 
most efficient hand-brakes are fully protected 
by patents and enter into the construction of 
brakes made by the National Brake Company 
only. 
These features, all aimed to give the motor- 
man absolute control of his car, have made 


Bx. 


roller bearings. 


chains. 


Features Condensed 


EF Designed by Engineers. 


Different sizes and different gear 
ratios to suit conditions. 


Speedy and absolutely dependable. 


Pinion ‘and Drum journalled with 
Absolutely fixed centers for gears 
to prevent binding. 


No sprockets to cut or tangle 


All features covered by patents. 


LEGAL 


marked economies in nearly every department 
of electric railway operation. ‘This is based 
on an exhaustive study of the question from 
actual service results. 

Because of the fact that all wear is equally 
distributed and friction is eliminated to a 
great extent by roller bearings, the.shop cost 
of Peacock & Ackley brakes is practically a 
negligible item. 

We have records of marked reductions in 
car accidents, claims and pull-ins due to the 
installation of Peacock and Ackley brakes— 
actual figures furnished by the roads using 
the brakes. 


f Peacock and Ackley 


Slack taken up on wide{part of 
winding drum. 
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all Departments 


MECHANICAL 


The fact that the motorman cannot lock the 
wheels except by deliberate intention is the 
reason why there is no danger of the car skid- 
ding and why the brakes reduce the number of 
accidents. 

Wheels that do not lock are also a strong 
protection against rail corrugation and an aid 
to truck and wheel life. 

Early in our experience we found that no 
one size of brake would fit all sizes of cars. 
Today we are making 20 different brakes, so 


MAINTENANCE OF WAY 


One which has a cam on the drum of just 
the right dimensions to take up all slack 
quickly—one equipped with roller bearings, 
which prevents the motorman’s effort being 
dissipated through friction of parts. In short, 
we build the right brake for the car. 

We solicit correspondence with the 
heads of all departments and will gladly 
@) furnish figures bearing directly on each 
wa Department. Start something by dictat- 
ing a letter now. 


that in specifying these brakes you get one 
of sufficient power to handle the cars without 
a complicated system of levers for the founda- 
tion brake rigging. 


Adjustable Brakes 


Chain against narrow part of drum 
for tightening brakes. 


Features Condensed 


Permit motorman to judge his dis- 
tance. 

Reduce maintenance cost of rolling 
stock and track. 

Ease of installation more than off- 
sets the slight increase in first cost. 

Minimum of dead weight — (A 
change to P. & A. Brakes on one 
road cut off 400 Ibs.) 

Do not lock the wheels. 

Gives motorman greatest ease of 
control over car. 

Features explained in detail in our 
literature. Write for it. 
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Insulating Materials 
of Permanency 


Armalac 


The insulating compound for armatures and field coils. It is without a trace 
of acid. Remains a permanently plastic film which is impervious to mois- 
ture and will not crack or be forced out of the machine even under the most 
severe conditions in service. 


M. C. M.C. 
Insulating Tape Molded Rubber 


is famed for its adhesive and last- Car-seat bumpers, car-step treads, 
ing qualities, is absolutely free field-coil cushions, brake rubbers, 
from pinholes. Retains its life springs and bumpers in all stand- 
for years even under the most ad- ard styles, are compounded by us 
verse conditions. to meet the exact requirements. 


Neponset Splicing Compound 


for joints of transmission and station wiring. Possessing abundant dielec- 
tric and mechanical strength combined with strong adhesiveness, it main- 
tains the insulation of a joint equal to that of the original covering—even 
on circuits subjected to high potential. A permanent protection against 
short circuiting and grounding. 


Canadian Company 
WALPOLE RUBBER COMPANY, Limited CHICAGO 
NEW YORK Montreal, P. Q. Brooks Building 
80-82 Reade Street BOSTON 14-117 


185 Summer Street 


18 


Accountants & Auditors. 
Audit Co. of Philadelphia. 


Advertising, Street Car, 
Collier, Barron G., Inc. 


Alloys and Bearing Met- 
als. (See also Bearings 
for Trucks and Motors.) 


More-Jones Brass & M. Co. 
Ohio Brass Co. 
Post & Co., E. L. 
Titanium Alloy Mfg. Co. 
Westinghouse Elec. & M. Co. 


Aluminum. 
*British Aluminum Co., The, 
Ltd. 


Alternators. (See Gener- 
ators, Alternating Cur- 
rent.) 


Amusement Park Devices. 
Welte & Sons, M. 


Anchors, Guy. 

Garton Co., W. R. 
Matthews Bros., W. N. 
Specialty Device Co. 
Western Electric Co. 
Westinghouse Elec. & M. Co. 


Armature and Field Coils. 


Cleveland Armature Works. 
Columbia M. W. & M.I. Co. 
Elliott-Thompson Electric Co. 
General Electric Co. 

McLeer Elec. & Mfg. Co. 
Roebling’s Sons Co., John A. 
Van Dorn & Dutton Co. 
Westinghouse Elec. & M. Co. 


Armature and Field Coils, 
Machines for Banding 
and Winding. 

American Gen’l Engs Co. 

Columbia _M. W. & M, I. Co. 

Electric Service Supplies Co. 

Garton Co., tee 

Griswold Mach. Co., Geo. M. 

Nelson, I. R: 

Van Dorn & Dutton Co. 

Western Electric Co. 


Armature © Lifts. (See 
Cranes, Hoists, and 
Lifts.) 

Asbestos. 


Johns-Manville Co., H. W. 
Keasbey & Mattison Co. 


Axle Straighteners. 
Columbia M. W. & M. I. Co. 


Axles. 


American Car Co, 

Bemis Car Truck Co. 
Brill Co., The J. G. 
Cambria Steel Co. 
Carnegie Steel Co. 
Cincinnati Car Co. 
Danville Car Co. 
*Hadfield’s Steel Fdry Co. 
Hanna Co., J, A. 
Kuhlman Car Co., G. C. 
McGuire-Cummings Mfg. Co. 
National Tube Co. 

Niles Car & Mfg. Co. 
Railway Steel Spring Co. 
St. Louis Car Co. 
Standard Motor Truck Co. 
Standard Steel Works Co. 
Stephenson Co., John. 
Taylor Elec. Truck Co. 
U. S Metal & Mfg Co. 
Wason Mfg. Co. 


ELECTRIC. RAILWAY JOURNAL 


CLASSIFIED DIRECTORY 


OF MANUFACTURERS, DEALERS, ENGINEERS, CONTRACTORS, ETC. 


Advertising in this issue of the Electric Railway Journal 


Babbitting Devices. 


American Gen’] Eng’g Co. 
Columbia M. W. & M. I. Co. 


Babbitt Metals. (See Al- 
loys & Bearing Metals.) 


Badges and Buttons, 
American Railway Supply Co. 
International Register Co. 
Woodman Mfg. & S. Co., R. 
Western Electric Co. 


Ballast Cars and Ballast- 

ing Machinery, 
*Hadfield’s Steel Fdry. Co. 
Jeffrey Mfg. Co. 


Bands, Automatic. 
Welte & Sons, M. 


Bankers and Brokers. 


Harris-Forbes & Co. 
Halsey & Co., N. W. 
Kountze Bros. 

Perry, Coffin & Burr, 
Wilson & Sons, J. L. 


Bases, Trolley. 

Bayonet Trolley Harp Co. 
Elec. Service Supplies Co, 
General Electric Co, 
Nuttall Co., R. D. 
Sterling-Meaker Co. 
Trolley Supply ‘Co. 

Union Electric Co. 


Batteries, Dry. 
American Carbon & Battery 
C 


0. 
Johns-Manyille Co., H. W. 
National Carbon Co. 
Stackpole Carbon Co. 
Western Electric Co. 


Batteries, Storage. 


Electric Storage Battery Co. 
*Electrical Power Storage 


0. 

Gould Storage Battery Co. 

Railway Storage Battery Car 
G 


0. 
Western Electric Co. 


Bearings, Center & Side. 


Baldwin Loco. Works. 
poreek? Railway Equipment 


0. 
Symington Co., T. H. 


Bearings, Roller & Ball. 


Hess-Bright Mfg. Co. 
Railway Roller Bearing Co. 
Standard Roller Bearing Co. 


Bearings for Trucks and 
Motors. (See also Al- 
loys and Bearing Met- 
als.) 


Bemis Car Truck Co. 
Columbia M. W. & M. I. 
Eureka Co. 

General Electric Co. 
Hess-Bright Mfg. Co. 
Long, Co., Ey G. 
More-Jones Brass & M. Co. 
Ohio Brass Co. 

Post & Co., E. Lats, 
Railway Roller Bearing Co. 
St. Louis Car Co. ; 
Taylor Electric Truck Co. 
Westinghouse Elec. & M. Co. 


Co. 


Bells and Gongs. 


American Car Co. 

Brill Con ‘Lhe. G: 

Danville ‘Car Co. : 
Electric Service Supplies Co. 
Jones’ Sons Co., J. M. 
Kuhlman Car Co., G. C. 
National Tube Co. 
Ohio Brass Co. 

St. Louis Car Co. 
Stephenson Ce fone 
Trolley Suppl 0. 
Wason Mfg. Co. 
Western Electric Co. 


Belt Conveyors. 
Jeffrey Mfg. Co. 


Benders, Rail. 


Buda Co., The. 
*Hadfield’s Steel Fdry. Co. 
Niles-Bement-Pond ‘Co. 
OM S Co, 


Mulgan Engineering Sales 


oO. 
Watson-Stillman Co. 

Wharton, Jr., & Co., Wm. 
Zelnicker Sup. Co., W. A. 


Block Systems. 
nal Systems.) 


(See Sig- 


Blowers. 


Crocker-Wheeler Co. 
General Electric Co. 


Boilers. 

Babcock & Wilcox Co. 
*Babcock & Wilcox Co., Ltd. 
*Tosi, Franco. 


Boiler Cleaning Com- 
pounds, 
Dearborn Drug & Chem. Wks. 


Johns-Manville Co., H. W 


Boiler Coverings. 


jane Meare Co. Hiss Wi 
easbey-Mattison Co. 


Bolts. 
Bolts.) 


(See Nuts and 


Bond Clips, 


Electric Railway Improve- 
ment Co. 


Bonding Tools. 

American Steel & Wire Co. 
Elec, Ry. Improvement Co. 
Elec. Service Supplies Co. 


Bonds, Rail. 


American Steel & Wire Co. 
Elec. Ry. Improvement Co. 
Electric Service Supplies Co. 
Garton Co., W. R. 

General Electric Co. 
Goldschmidt Thermit Co. 
Johns-Manville Co., H. W. 
Lorain Steel Co. 

Lord Mfg. Co. 

Ohio Brass Co. 

Union Electric Co. 

Western Electric Co. 


Bond Testers. 


American Steel & Wire Co. 
Lord Mfg. Co. 

Ohio Brass Co. 
Roller-Smith ‘Co, 


Book Publishers. 
McGraw-Hill Book Co. 


Boosters. 

Crocker-Wheeler Co. 
National Brake & Electric Co. 
Western Electric Co. 
Westinghouse Elec.&Mfg. Co. 


Boring Tools, Car Wheel. 


Niles-Bement-Pond Co. 
Wellman Co. 


Boxes, Journal, (See 
Journal Boxes.) 
Braces, Rail. 


Weir Frog Co. 


Brackets and Cross Arms. 
(See also Poles, Ties, 
Posts, etc.) 


Creaghead Engineering Co. 
Electric Railway Equip. Co. 
Electric Service Supplies Co. 
Ohio Brass Co. 

Western Electric Co. 


Brake Adjusters. 


Anderson Brake Adjuster Co. 
*Anger, Geo. H. 

Chicago Railway Equip. Co. 
Standard Coupler Co. 

Zink Adjuster Co., L. 


and Brake Parts. 
Brakes, Brake Systems 


Allis-Chalmers Co 

American Brake Co. 

American Car Co. 

Anderson Brake Adjuster Co. 

*Anger, Geo. H. 

Brill Co., The J. G. 

*Br. Peacock Brake Co. 

*British Westinghouse Elec. 
& Mfg. Co 

Chicago Railway Equip. Co. 

Columbia M. Wks. & M. I. Co. 

General Electric Co. 

Jones’ Sons Co., J 

Kerschner, awlley 

Kuhlman Car Co., G C. 

Long Co; biG: 

McGuire-Cummings Mfg. Co. 

McQuay-Norris Mfg. Co. 

Monarch Brake Co. 

National Brake Co. 

National Brake & Elec. Co. 

Ohio Brass Co. 

Railway Materials Co. 

Scientific Railway Appliance 


Co. 
Standard Coupler Co. 
Stephenson Co., John. 
Sterling-Meaker Co. 
St. Louis Car Co. 
Taylor Electric Truck Co. 
U. S. Metal & Mfg. Co. 
Wason Mfg. Co. 
Westinghouse Brake Co. 
Westinghouse Trac. B. Co. 
Zink Adjuster Co., L. 


Brake Shoes. 


American Car Co. 

Amer. Brake Shoe & Fy. Co. 
Brill (Go... The [2.G:; 
*Canadian Brake Shoe Co. 
Columbia M. Wks. & M. I. Co. 
Danville Car Co. 
*Hadfield’s Steel Fdry. Co. 
Kuhlman Car Co., G. C. 
Long Co., E. G. 

Love Brake Shoe Co. 
McGuire-Cummings Mfg. Co. 
St. Louis Car Co. 

Taylor Electric Truck Co. 
Wason Mfg. Co. 

Wheel Truing Brake S. Co. 


Brazing and 
Processes. 

Goldschmidt Thermit Co. 

Eres Switch & Frog 


Welding 


0. 
Lorain Steel Co. 
Ohio Brass Co. 
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Bridges and Buildings. 
American Bridge Co. 

Brown Hoisting Machy. Co. 
Pennsylvania Steel Co. 
Strauss Bascule Bridge Co. 


Brooms, 
Rattan. 
Paxson Co., J. W. 
Western Electric Co. 
Zelnicker Sup. Co., W. A. 


Track, Steel or 


Brush Holders. 


Bayliss Co. 
Eureka Co. 


Brushes, Carbon. 


Amer. Carbon & Battery Co. 
Corliss Carbon Co. 
Dixon Crucible Co., Jos. 
General Electric Co. 
Indianapolis Brass Co. 
Migr a Weg 

e Carbone Co. 
Le Valley Vite Carbon B. Co. 
Morgan Crucible Co. 
National Carbon Co. 
Pure Carbon Co. 
Speer Carbon Co. 
Stackpole Carbon Co. 
Western Electric Co. 
Westinghouse Elec. & M. Co. 


Bumpers, Car. 
American Car Co. 

Brill Co., The J. G. 
Cincinnati Car Co. 
Danville Car Co. 
Jones’ Sons Co., J. M 
Kuhlman Car Co., G. C. 
Stephenson Co., John. 
Wason Mfg. Co 


Bumpers, Bridge Auto- 
matic Car, 


Strauss Bascule Bridge Co.. 


Bumpers, Car Seat. 
Elastic Tip Co. 

Elec. Service Supplies Co. 
Massachusetts Chemical Co.. 


Bushings. (See Wheels: 
and Bushings, Trolley.) 


Buttons. (See 


Badges: - 
and Buttons.) 


Cables. (See Wires andi 
Cables.) 
Carbon’ Brushes, (See: 


Brushes, Carbon.) 


ed Doors, Folding Vesti-- 


Car Equipment. (For- 
Fenders, Heaters, Reg- 
isters, Wheels, etc., see 
those headings.) 


Car Meters. (See Meters,. 
Car Current.) 


Cars, Construction and’ 
Repair. 

Buda Co. 

Cincinnati Car Co. 

Hanna Co., J. A. ; 

McGuire-Cummings Mfg. Co. 

Niles Car & Mfg. Co. 


, = 
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STEEL WINDOW °\ 
ONAL BOARD = 


Detroit-Fenestra Windows have stood a test that they 
will not be called upon to bear once in a hundred fires--- 


They Came Through Unscathed 


HIS is the New Handwriting on the wall of Building History, written 
there by Detroit-Fenestra Fire Windows, the only absolutely fire- 
proof solid steel sash permitting of "Walls of Daylight" and perfect ventila- 
tion,--the only Solid Steel Window that has earned the approval of the 
National Board of Fire Underwniters. 


The superiority of Detroit-Fenestra for absolute fire protection is 
positively proven by the tests of the National Board of Fire Underwniters,-- 
the men who investigate without fear or favor before giving their endorsement. 


It is business economy to protect your rolling stock and equipment 
from damage by fire and water, and to give your employees not only safety 
but healthful light and fresh air by installing Detroit-Fenestra Sash in your 
Car Houses, Stations and Shops. 


Write to Dept. "U" for Catalog W, describing and illustrating 
Detroit-Fenestra Solid Steel Windows. 


\ ys 
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Cars, Passenger, Freight 
and Express, Electric. 


American Car Co. 

Brill Co., The J. G. 

Cambria Steel Co. 
Cincinnati Car Co. 

Danville Car Co. 

Hanna Co., J. A. 

Jewett Car Co. 

Jones’ Sons Co., J. M. 
Kuhlman Car Co.; GuGc 
Laconia Car Co. 
McGuire-Cummings Mfg. Co. 
Near-Side Car Co. 

Niles Car & Mfg. Co. 

St. Louis Car Co 
Stephenson Co., John. 
*United Electric Car Co. 
Wason Mfg. Co. 


Cars, Prepayment. 

Electric Service Supplies Co. 

International P-A-Y-E Tram- 
car Co. 

Near-Side Car Co. 

Pay-as-You-Enter Car 


Pay-Within Car Co. 
Prepayment Car Sales Co. 


Corp. 


Cars, Self-Propelled. 


Brill Co., The J. G. 
See Railway Automotrice 


oO. 

General Electric Co. 

McKeen Motor Car Co. 

Railway Storage Battery Car 
Co. 


Car Trimmings. (See also 
Curtains and Curtain 
Fixtures, Registers and 
Register Fittings, etc.) 


American Car Co. 
Brill Co., The J ae 
Cincinnati Car C 

Columbia M. Wks. & M.I.Co. 
Danville Car Co. 

Dayton Mfg. Co. 

Elec. Service Sunouce Co. 
Hale & Kilburn 


Kuhlman Car Co., G. C. 
Rostand Mfg. Co. 

St. Louis Car Co. 
Stephenson Co., John. 


Wason Mfg. Co. 


Castings, Composition or 
Copper. 

Anderson M. Co., A. & J. M. 

Castings, Gray Iron and 
Steel. 


Amer. Brake Shoe & Fy. Co. 
American Bridge Co. 
American Gen’l Eng’g Co. 


Bemis Car Truck Co. 
Chisholm & Moore Mfg, Co 
Columbia ve il &M 


Falk Co., 

*Hadfield’s area Fdry. Co. 
Jeffrey Mfg. Co. 

Jones’ Sons Co., J. M. 
Long Co., E. G 

St. Louis Car Co. 

St. Louis Steel Fdy. 
Standard Steel Works Co. 
Union Spring & Mfg. Co. 


Wharton, Jr., & Co., Wm. 
Castings, Malleable' or 
Brass. 


Amer, Brake Shoe & Fy. Co. 
American Gen’l Eng’g Co. 
Bemis Car Truck Co. 
“Hadfield’s Steel Fdry. Co. 
eas Mfg. Co. 


g E. G. 
Marion Malleable Iron Wks. 
Ohio Brass Co. 
St. Louis Car Co. 


‘Cast Welded Joints. (See 
Joints, Rail.) 


Catchers and Retrievers, 
Trolley. 

Elec. Service Supplies Co. 

Long Co., E. 

Lord Mfg. Co. 
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Trolley Supply Co. 
Union Electric Co. 


Catenary Bridge and 
Transmission Towers, 

Archbold-Brady Co. 

Ohio Brass Co. 

Westinghouse Elec. & M. Co. 


Ceiling, Car. 
Pantasote Co. 


U. S. Metal & Mfg. Co. 
Change Carriers. 

Etter, Chas. F. 

Charging Sets, Storage 


Battery. 
General Electric Co. 


Checks, Employees. 
American Ry. Supply Co. 


Circuit Breakers. 


*Br. Thomson-Houston Co. 

*British Westinghouse Elec. 
& Mfg. Co. 

Cutter Co. 

Garton Co., W. R. 

General Electric Co. 

Ohio Brass Co. 

Western Electric Co. 

Westinghouse Elec. & M. Co. 


Clamps and Connectors 
for Wires and Cables. 


American Gen’l Engi g Co. 

Anderson M, Co., nel aan 

Clark Electric & Mfg. 

Dossert & Co. 

Electrical Engineers Equip- 
ment Co. 

Elec. Service Supplies Co. 

Eureka Co. 

General Electric Co. 

Jordan Bros. 

Klein & Sons, Mathias. 

Ohio Brass Co. 

Standard Undergd. ‘Cable Co. 

Western Electric Co. 

Westinghouse Elec, & M. Co. 


Clamps, Anchor and Span 
Wire. 
Matthews & Bro., W. N. 


Cleaners and _ Scrapers, 
Track. (See also Snow- 
Plows, Sweepers’ and 
Brooms.) 


American Car Co. 

Brill Co., The J. G. 
Cincinnati Car Co. 
Danville Car Co. 
Kuhlman Car Co., G. C, 
McGuire-Cummings Mfg. Co. 
Ohio Brass Co. 

Paxson Co., J. W. 

Root Spring Scraper Co. 
Stephenson Co., John. 
Van Dorn & Dutton Co. 
Wason Mfg. Co. 


Cleaners, 
Boiler 
pounds.) 


Boiler. (See 
Cleaning Com- 


Cleats, Car Wiring. 


Blake ay & Mfg. Co. 
General Electric Co. 


Closets, Flush 
Dry. 


Duner Co, 


Car, or 


Clusters and Sockets. 
General Electric Co. 


Coils, Choke & Kicking. 


Electric Service Supplies Co. 
General Electric Co, 


Lord Mfg. Co. é 
Westinghouse Elec. & M. Co. 


Coin-Counting Machines. 
Johnson Fare Box Co, 


Commutators and Parts. 


American Gen’l Eng’g Co. 
Cameron Electrical Mfg. Co. 
Columbia M. W. & M. I. Co. 
Elliott-Thompson Electric Co. 
Eureka Co. 

Garton Co., W. R. 

General Electric Co, 

Long Co., E. G 

Nelson, 7 R. 

Van Dorn & Dutton Co. 
Western Electric Co. 
Westinghouse Elec. & M. Co. 


Commutator Slotters. 
General Electric Co. 
Railway & Indus. cad Bee 
Westinghouse Elec. & 
Wood Co., Chas. N. 


Commutator Truing De- 
vices. 
General Electric Co. 


Jordan Bros. 
Phillips Mfg. Co. 


Compounds, 
' (See Insulation and In- 
sulating Compounds.) 


Compressors, Aijr. 


Allis-Chalmers Co. 

Chicago Pneumatic Tool Co. 
Curtis & Co. Mfg. Co. 
General Electric Co. 
National Brake & Elec. Co. 
Westinghouse Trac. B. Co. 


Condensers. 
aig ie Pump & Condenser 


o. 
Allis-Chalmers Co. 

General Electric Co. 
Westinghouse Machine Co. 


Conduits, Underground. 
'Johns-Manville Co., H. W. 
‘New York Pole Co. 
Standard Undergd. Cable Co. 
Western Electric Co. 


| 
| 
| 
| 
| 


Controlling Systems. 


General Electric Co. 
*Siemens & Halske. 
Westinghouse Elec. & M. Co. 


Controllers and Controller 
Parts. 


Allis-Chalmers Co. 

|American Gen’l Eng’g Co. 

|*Br. Thomson-Houston Co. 

*British Westinghouse Elec. 
& Mfg. Co. 

Columbia M. W. & M. I. Co. 

Crocker-Wheeler Co. 

Electric Service Supplies Co. 

Eureka Co 

General Electric_Co. 

Tohns-Manville Co., H. W. 

|Kerschner, W. R. 

Nelson, I. R. 

| Russell, Richard. 

*Siemens & Halske. 

Westinghouse Elec. & M. Co. 


Controller Regulators, 


Electric Service Supplies Co. 
Lord Mfg. Co. 


Converters, Rotary. 


Allis-Chalmers Co. 
*Bruce Peebles & Co., 
General Electric Co. 
Western Electric Co. 
Westinghouse Elec. & M. Co. 


Ltd. 


Insulating. 


Conveying and_ Hoisting 
Machinery, Coal and 
Ash. 


*Allen & Co., Ltd., Edgar. 
Andresen-Evans Co. 
Beaumont Co., 

Brown Hoisting Machy. Co, 
Browning En s Co. 

Green Eng. 

*Hadfield’s Steel Fdry. Co. 
Jeffrey Mfg. Co. 

Whiting Fdy. & Equip. Co. 


Cord, Bell and Trolley. 


American Car Co. 

3rill Co., The_J..G. 
Danville Car Co. 
Electric Service Supple Co. 
Garton Co., i 
International Neeare Co. 
Jones’ Sons Co., J. M. 
Kuhlman yd (Coin GaiG 
Long Co. G. 
Roebling’s feet Co., John A. 
Samson Cordage Works. 
Silver Lake Co. 
Stephenson Co., John. 
Trolley Supply Co; 
Wason Mfg, 
Whittier Mills “C6: 


Cord Connectors. 


Elec. Service arp Co. 
Wood Co., Chas. N. 


Cord Couplers. 


Elec. Service Supplies Co. 
Wood Co., Chas. N. 


Corrugation, Rail. 


Goldschmidt Thermit Co. 
Kerwin Machine Co. 
Pellissier Eng’g Co, 


Couplers, Car. 


American Car Co. 
Brill Co., The J. G. 
Cincinnati Car Co. 
Danville Car Co. 
jones Sons Go. J. 
Kuhlman Car Co., G. 
Long Company, E. G. 
McGuire-Cummings Mfg. 
Ohio Brass Co. 
Stephenson Co., John. 
Van Dorn Co., W. T. 
Wason Mfg. Co. 
Westinghouse Trac. B. Co. 


M. 
C. 


Co. 


Cranes, Hoists and Lifts. 


Allis-Chalmers Co. 
Brown Hoisting Mach. Co. 
Browning Eng’g Co. 
Chisholm & Moore Mfg. Co: 
Curtis & Co. Mfg. Co. 
Niles-Bement- pores Co. 
Patten Co., Paul B 

M S Co. 

roses Engineering Sales 


Whiting Fdy. & vay ae 
Yale & Towne Mfg. 
Creosoting. (See Wood 


Preservatives.) 


Cross Arms. (See Brack- 
ets and Cross Arms.) 


Crossing Signals, High- 
way. 

Be Service Supplies a 
. S. Electric Signal 


Crossings, Track, 


(See 
Track Work.) 
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Crushers and Pulverizers. 
Jeffrey Mfg. Co 


Culverts. 


American Rolling Mill Co. 
Arnett, Lee. 

Atlas Metal’ Works. 

Bark River B. & Culvert Co. 
California Corr, Culvert Co. 
Canton Culvert Co, 
Colorado I. I. P. & Cul. Co. 
Corrugated Culvert Co. 
Delaware Metal Culvert Co. 
Dixie Culvert & Metal Co. 
Fort Dodge Culvert Co. 
Illinois Corrugated Metal Co. 
Independence Culvert Co. 
Kentucky Culvert Mfg. Co. 
Lone Star Culvert Co. 

Lyle ‘Corrugated Culvert Co. 
Michigan Bridge & Pipe Co. 
Montana Culvert Co. 

Nebraska Culvert Co. 
Nevada Metal Mfg. Co. 

New England Metal Cul. Co. 
North Car. Metal Culvert Co. 
North East Culvert Co, 
North West. Sheet & I. Wks. 
Ohio Corrugated Culvert Co. 
Oklahoma Corr. Culvert Co. 
O’Neall ‘Co., W. 
Pennsylvania Metal Cul. Co. 
Road Supply & Metal Co. 
Security Vault & M. Works. 
Sioux Falls Culvert Co. 
Spencer, J._N. 

Tennessee Metal Culvert Co. 
Utah Metal Culvert ‘Co. 
Western Metal Mfg. Co. 
Wisconsin Culvert Co. 


Curtains, Curtain Fix- 
tures and Curtain Ma- 
terial. 


American Car Co. 
Brill Co., The J. G. 
Curtain Supply Co. 
Danville Car Co. 
Electric Service Supplies Co. 
Hartshorn Co., Stewart. 
oe Sons Co., J. M. 
Kuhlman Car Co., GaAG: 
National Lock Washer Co, 
Pantasote Co., The. 
(eaves Supply & 
(a) 


| Stephenson Co., John. 

|St. Louis Car Co, 
Transportation Utilities Co. 
Wason Mfg. Co. 


Curtain 


Cushions, Field Coil. 
Massachusetts Chemical Co. 


Derailing Devices, 
also Track Work,) 
Buda Co., The. 
Cleveland Frog & Cross Co. 
*Hadfield’s Steel Fdry. Co. 
Lorain Steel Co. 
U. S. Metal & Mfg. Co. 
Wharton, Jr., 0... Wm. 


(See 


Detective Service. 


Drummond’s eine ps A 
Wisch Service, P. Edward. 


Dispatching Systems. 


Blake Signal & Mfg. Co. 
pate Register Co, 
Northey-Plummer, Ltd. 
Western Electric Co. 


Doors and Door Fixtures. 


American Car a 
Brill Co., The gee 
Danville Car Co. 
Edwards Co., The O. M. 
Electric Service Su aie Co. 
Hale & Kilburn 
Jones’ PoGen Goinle 

uhlman Car Co., G. ron 
Stepheinson Co., John. 
pete ne Utilities Co. 


Wason Mfg. Co. 


aaa, - 
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Sm aoc ee “ee sara esteenana abet Semone Mai at bea ate 


Shops of the Chicago Railways Co., at Fortieth Street and West End Avenue 


I 


Steel Rolling Doors for 
Car Barns and Shops 


are fireproof and keep the building perfectly dry in wet 
weather. ‘They are easy to paint, and involve practically no 
maintenance expense. 


If ever damaged by collision, repairs may be easily made 
by taking off one groove and sliding out the damaged slats. 


They roll up at the top of the door opening, and thus are 
free from the awkwardness of doors swinging across the side- 
walks or back into the building. They are operated by one 
man by means of a chain hoist. 


Write for our booklet, ‘‘Car Barn Doors.”’ 


The Kinnear Manufacturing Co. 
Columbus, Ohio 


Philadelphia Chicago Boston Cleveland Detroit Atlanta 


22 


Doors, Asbestos. 
Johns-Manville Co., H. W. 


Doors, Folding Vestibule. 


Duner Co. 
Electric Service Supplies, Co, 
Transportation. Utilities Co. 


Doors, Steel Rolling. 
Kinnear Mfg. Co. 


Doors, Trap. 


Edwards Co., The O. M._ 
Transportation Utilities Co. 


Draft Rigging and Draw 
Bars. (See Couplers, 
Car.) 


Drills, Track. 
Buda Co., The. 


Chicago Pneumatic Tool Co. 
Cook’s Standard Tool Co. 
Elec. Service Supplies Co. 
Long Co., E. G. 

Ohio Brass Co, 

Stow Mfg. Co. 

Union Electric Co. 

Van Dorn & Dutton Co. 


Dryers, Sand. 
Zelnicker Sup. Co., W. A. 


Drying Apparatus. (See 
also Heating and Ven- 
tilating Apparatus.) 


Jeffrey Mfg. Co. 


Dynamos. (See Genera- 
tors.) 

Electrical Testing. (See 
Testing, Electrical.) 

Elevators. 


Curtis & Co. Mfg. Co. 


Engineers, Consulting, 
Contracting and Oper- 
ating. 


Archbold-Brady Co. 

Arnold Co. 

*British of Sealy cea Elec. 
& ned Se 

Burch, Reward. 

Byllesby & ‘Co., H. M. 

Drum & Co., A. L. 

Electrical Engineers Equip- 
ment Co. 

Ford, Bacon & Davis. 

Gulick-Henderson Co. 

Harris, Ross W. 

Hunt & Co., Robt. W. 
ackson, D. C. & Wm. B. 
ones, Walter li 

<nox, Heskett & Co. 

Pierce, Richardson & Neiler. 

Pritchard, Thos. W 

Richey, Albert S. 

Sanderson & Porter. 

Sargent & Lundy. 

Scofield Engineering Co. 

Stone & Webster Eng. Corp. 

*Sulzer Bros. 

White & Co., J. G. 

*White & Co., Ltd., J. G. 

Woodmansee, Davidson & 
Sessions, Inc. 

Yearance, W. B 


Engines, Gas and Oll. 


Allis-Chalmers Co. 
Buckeye Engine Co. 
*Tosi, Franco. 
Westinghouse Machine Co. 
*Willans & Robinson, Ltd. 
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Engines, Steam. 


Allis-Chalmers Co. 

*British Westinghouse Elec. 
& Mfg. Co, ; 

Buckeye Engine Co. 

McIntosh & Seymour Co. 

*Sulzer Bros. 

*Tosi, Franco. 

Westinghouse Machine Co. 


Fare Boxes. 

American Car Co. 
American Gen’l Eng’g Co. 
3rill Co., The J. G. 
Cleveland Fare Box Co. 
Danville Car Co. 
International Register Co. 


/Johnson Fare Box Co. 


Kuhlman Car Co., G. C. 

|Recording Register & Fare 
Box Co. 

Rooke Auto. Register Co. 


Stephenson Co., John. 
Wason Mfg. Co. 
Feed-Water Regulators. 


(See Regulators, Feed- 


| Water.) 


'Fences and Fence Posts. 

American Steel & Wire Co. 

*Bayliss, Jones & Bayliss, 
Lid. 


Fenders & Wheel Guards. 


American Car Co. 

Brill’ Co." Lhe. JeuGe 
Cincinnati Car Co. 
Consolidated Car Fender Co. 
Danville Car Co. 

Eclipse Railway Supply Co. 
Electric Traction Supply Co. 
Electric Service Supplies Co. 
Fonger Fender Co. 

Kuhlman Car Co., G. C. 
McGuire- heme Mfg. Co. 
Parmenter F. & W. G, Co. 
Star Brass Works. 
Stephenson Co., ches 
Sterling-Meaker Co. 

Wason Mfg. Co. 

|Western Electric Co. 

Ay gitere Automatic Fender 

| 0. 


Fiber. 


Amer. Vulcanized Fibre Co. 
Diamond State Fibre Co. 


Field Coils. (See Arma- 
ture and Field Coils.) 


Fire Extinguishing Appa- 
ratus. 

Gen’| Fire Extinguisher Co. 

Johns-Manville Co., H. W 

Pyrene Mfg. Co. 


Fireproofing Materials. 


Johns-Manville Co., H. W. 
Keasbey-Mattison Co. 


Flooring Composition, 
Car and Building, 


Am. Mason Safetv Tread Co. 
Corrugated Bar Co. 
National Hygienic Floor Co. 
Transportation antics Co, 
Western Elec. 


Forgings, Car. 

Tones’ Sons Co., J. M. 
Standard Motor Truck Co. 
Standard Steel Works Co. 


Forgings, Drop. 


Bliss Co., E. W. 
Eureka Co. 


Foundry Equipment. 
Whiting Fdy. & Equip. Co. 


Friction Tape and Cloths. 


Massachusetts Chemical Co. 
Packard Electric Co. 


Frogs, Track, (See Track 
Work.) 


Furnaces. 


Murphy Iron Works. 


Furnaces, Smokeless. 
Green Eng. Co. 


Furniture, Metal Office. 


Edwards Co., O. M. 
Hale & Kilburn Co. 


Fuses and Fuse Boxes. 
American Gen’l Eng’g Co. 
Columbia M. Wks. & M. I. Co. 
D & W Fuse Co. 

Daum, A. F. 

General Electric Co. 
Johns-Manville Co., H. W. 
Railway & Indust, Eng’g Co. 
Western Electric Co. 
Westinghouse Elec. & M. Co. 


Gages, Oil and Water. 
Ohio Brass Co. 


Gaskets. 


Johns-Manville Co., H. W. 
Power Specialty Co. 


Gas Producers. 
Westinghouse Machine Co. 


Gates, Car. 


American Car Co. 

Brill Co., The J. G. 
Cincinnati Car Co. 
Jewett Car Co. 

Kuhlman Car Co., G. C. 
Stephenson Co., John. 
Wason Mfg. Co. 


Grates, Chain. 
Green Eng. Co. 


Gear Cases. 


Bemis Car Truck Co. 
Chillingworth, Rudolf. 
Columbia M. Wks. & M. I. Co. 
Electric Service Supplies Co. 
Teffrey Mfg. ms 
Kerschner, W. 

Lyon Metallic Mig. Co. 


Gears and Pinions. 


Allen, ere Manganese 
Steel Edgar. 

Pea te Gen'l Eng’g Co. 

Amer. Vulcanized Fibre Co. 


Bliss Co., E. 

Columbia M. Wks. & M. I. Co. 
Elec. Service Supplies Co. 
Falk Co., The. 

Garton Co., W. R. 

General Electric Co. 
*Hadfield’s hae utes Co. 
Kerschner, W. 

Long Co., E. 

Nuttall Co., R. D. 

Tool Steel Gear & Pinion Co. 
Union Electric Co. 

Van Dorn & Dutton Co. 
Westinghouse Elec. & M. Co. 


Generating Sets, Gas- 
Electric. 

General Electric Co, 
Generators, Alternating 
Current, 


Allis-Chalmers Co. 
Crocker-Wheeler Co. 
General Electric Co. 
National Brake & Electric Co. 
Western Electric Co. 
Westinghouse Elec. & M. Co. 


Generators, 
rent. 


Allis-Chalmers Co. 

*Br. Thomson-Houston Co. 

*British Westinghouse Elec. 
& Mfg. Co. 

Crocker-Wheeler Co. 

*Dick, Kerr & Co. 

General Electric Co. 

leffrey Mfg. Co. 

National Brake & Electric Co. 

Western Electric Co. 

Westinghouse Elec. & M. Co. 


Direct Cur- 


Generators and Motors, 
Spare Parts of. 

Allis-Chalmers Co. 

Crocker-Wheeler Co, 

General Electric Co. 

Western Electric Co. 

Westinghouse Elec. & M. Co. 


|Gongs. (See Bells and 
Gongs.) 

Graphite. 

Chester Graphite Co. 

Dixon Crucible Co., Joseph. 


Morgan Crucible Co. 


Greases. (See Lubricants.) 


Grinders 
Wheels. 


and Grinding 


| Abrasive Material Co. 
| Buda Co., The. 


Chicago Pneumatic Tool Co. 
*Consolidated Accessories Co. 
Cook’s Standard Tool Co. 
Goldschmidt-Thermit Co. 


| *Hadfield’s Steel Fdy. Co. 


Kerwin Mach. Co. 
Niles-Bement-Pond Co. 


|QM S Co. 


Pellessier Engineering Co. 
Stow Mfg. Co. 

Vulcan Engineering Sales Co, 
Western Electric Co. 


Grips, Wire. 


Eureka Co. 
Wein & Sons, Mathias. 


Grounds. 


Clark Electric & Mfg. Co. 
Lord Manufacturing Co. 


Guards, Cattle. 


American Bridge Co. 
Cook’s Standard Tool Co. 
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Guards, Lamp. 
Electric Service Supplies Co. 
Matthews & Bro. W. N. 


Guards, Trolley. 


Electric Service Supplies Co. 
Ohio Brass Co, 7S 


Hammers, Stearn. 
Buffalo Fdy. & Mach. Co. 


Harps, Trolley. 


American Gen’! Eng’g Co. 
Bayonet Trolley Harp Co. 
Electric Service Ce ies Co. 
Garton Co., W. R 

Mace Jane Brass & Metal 


Nuttall Co., R. D. 

Star Brass Works. 

Universal Trolley Wheel Co. 
Western Electric Co. 


Headlights. 
Electric Service Supplies Co. 
ksterline Co, 
Garton Co., W. R. 
General Electric Co. 
Jones’ Sons Co., J. M. 
Long Co., E. rat 
ane Brass Co. 
T eee oo Cc 
rolley Supply Co. 
Union Electric Co. 
Westinghouse Elec. & M. Co. 


Headlining. 


Pantasote Co., The. 
U. S. Metal & Mfg. Co 


Heaters, Car (Electric). 


Gold Car Htg. & Ltg. C 
Johns-Manville Co., i. W. 


Heaters, Car, Hot Air. 
Smith Heater Co., Peter. 


Heaters, Car, Hot Water. 
Smith Heater Co., Peter. 


Heaters, Car, Stove. 


Electric Service Supplies aed 
McGuire-Cummings Mtg. 0. 


Hoists and Lifts, Electric 
and Pneumatic. 

Browning Eng’g Co. 

Curtis & Co. Mfg. Co. 

Duff Mfg. Co. 

Niles- BaReAE. Pond Co. 

QM S Co, 

Van Dorn. & Dutton Co. 

Vulcan 5 a Sales Co. 

Whiting Fdy. & Equip. Co. 

Yale & Towne Mfg. Co. 


Hoppers, Flush or Dry. 
Duner Co. 


Hose Bridges. 


*Hadfield’s Steel Fdry Co. 
Ohio Brass Co. 


Hydraulic Machinery. 
Allis-Chalmers Co. 
*Hadfield’s Steel Fdry. Co. 
Niles-Bement-Pond Co. 
Wiatson-Stillman Co. : 


Impregnating App. tus. 
(See Vacuum Drying 
and Impregnating Ap- 
paratus.) 
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Abstract from specifications: “Wall exterior to be rough coat cement. The base, belt course and bands about openings to 
be treated in warm gray color, remainder of surface in sparkling white. Woodwork to be stained dark brown and var- 
nished. Roof to be covered with dull red Spanish tile.’’ ROTH & STUDY, Architects. 


For Station Buildings, Substations, 


Power Houses and Car Barns 
Use 


3 


ii ae ry AN IMPROVED TYPE OF 
ae aiuae EXPANDED METAL 

a aes ee # The development of twenty-one years’ 

experience. 


FOR LIGHT, QUICK FIRE-PROOF 


=~ in | anc = es e CONSTRUCTION Ney SMALL C Ss 3 
CorR-MESH "i epee theca a 71% OST. 


P) s in WALLS and PARTITIONS is 
CORR-MESH stud and lath combined. 


LAE buildings are quickly and easily 
CorR-MESH erected, and many railway companies 
find it convenient to keep this material in stock. In 
its wide field of application, Amusement Park 


Structures occupy a prominent place. 


Our 48 page CORR-MESH hand book, describing 


its many economical uses, will be sent post paid on 
request. 


CORR-BARS 
Corrugated Bar Co. Come Ear tnrs 
408 Mutual Lite Building Corr-LINE SPACERS 
BUFFALO, N. Y. CoRR PLATE FLOORS 
NEW YORK cHicago st. Lous COZ® MEfLooRS 
' Corr-Bar-O 
(ORR-MESH Stucco Amusement Park Structure. 
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Inspection. 


Gulick-Henderson Co, 
Hunt & Co., Robt. W. 


Instruments, Electrical) 


Measuring, Testing and| 


Recording. 


General Electric Co. 
Johns-Manville Co., 
Roller-Smith Co, 
Sangamo Electric Co. 
Thompson-Levering Co. 
Western Electric Co. 
Westinghouse Elec. & M. Co. 
Weston Elec’] Instrument Co. 


EE AW 


Insulating Cloths, 
and Tape. 


Amer. Vulcanized Fibre Co. 
Anchor Webbing Co. 
Garton Co., W. R. 

General Electric Co. 

Hope Webbing Co. 
Johns-Manville Co., H. W. 
Massachusetts Chemical Co. 
Ohio Brass Co. 

Okonite Co., The. 

Packard Elec. Co. 

Standard Paint Co. 
Western Electric Co. 
Westinghouse Elec. & M. Co. 


Paper 


Insulations and Insulating 
Compounds. (See also 
Paints and Varnishes.) 


Anderson M. Co., A, &J. M. 
Electric sighs g Supplies Co, 
Garton Co., 

General Rizcteic Ro, 
Johns-Manville Co., H. W. 
Macallen Co. 

Massachusetts Chemical Co. 
Nelson, I. R. 

Okonite Co., The. 

Packard Elec. Co. 

Standard Underg. Cable Co. 
Standard Varnish Works. 
Sterling Varnish Co. 
Western Electric Co. 
Westinghouse Elec. & M. Co. 


Insulation, Steel Car. 
Transportation Utilities Co. 


Insulators (Including 
Third Rail. See also 
Line Material.) 


Anderson M. Co., A. & J. M. 
Clark Electric & Mfg. Co. 
Creaghead Engineering Co. 
Electric Railway Equip. Co. 
Electric Service Supplies Co. 
Electrical Engineers Equip- 
ment Co. 
Garton Co., W. R. 
General Electric Co. 
Hemingray Glass Co. 
Johns-Manville Co., H. W. 
Locke Insulator Mfg. Co; 
Ohio Brass Co. 
*Siemens & Halske. 
Union Electric Co. 
Western Electric Co. 
Westinghouse Elec. & M. Co. 
White, GC. 


Insurance, Fire. 
Marsh & McLennan. 


Inventions Developed and 
Perfected. 


Peters & Co., G. D. 


Jacks. (See also Cranes, 
Hoists and Lifts.) 

American Car Co, 

American Gen’l Eng’g Co. 

Brill Co., The J. G. 

Buda Co., The. 

Cook’s Standard Tool Co. 

Columbia M. Wks. & M. I. Co. 

Danville Car Co. 

Duff Manufacturing Co. 

Kuhlman Car Co., G. C 

Ohio Brass Co. 

Stephenson Co., John. 

Union Electric Co. 

Wason Mfg. Co. 

Watson-Stillman Co. 


| Jack Boxes. 
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(See also 
Telephone Apparatus 


and Parts). 


| Electric Service Supplies Co. 


Jacks, Pit. 


Columbia M. Wks. & M. I. Co. 
Qy MS (Co, 
Vulcan Eng’g Sales Co. 


Joints, Rail. 
Carnegie Steel Co. 
Falk Co. 


Goldschmidt Thermit Co. 
*Hadfield’s Steel Fdry. Co. 
Indianapolis Switch & Frog 


Co. 
Lorain Steel Co. 
Rail Joint Co. 
Zelnicker Supply Co., W. A. 


Journal Boxes. 


American Car Co. 

Bemis Car Truck ae 

Brill ‘Co; The J. 

Danville Car Co. 

Kuhlman Car Co., G. C. 
Long Co., E. G. 

McCord Mfg. Co. 
McGuire-Cummings Mfg. Co. 
Railway Roller Bearing Co. 
Stephenson Co., John. 
Symington Co., T. H. 
Wason Mfg. Co. 


Labor Experts. 
Reed & Co., Edwin L. 


Incan- 
also 


Lamps, Arc and 
descent. (See 
Head Lights.) 


Anderson M. Co., A. & J. M. 
Greaghead Engineering Co. 
General Electric Co. 

Lord Mfg. Co. 

Union Electric Co. 

Western Electric Co. 
Westinghouse Elec. & M. Co. 


Lamps, Signal. 
Ohio Brass Co. 


Lathes, Car Wheel. 
Niles-Bement-Pond Co. 


Leads, Motor. 
Dossert & Co. 


Lifters, Car Step. 
Consolidated Car Fender Co. 


Lightning Protection. 


Anderson M. Co., A. & J. M. 
Electric Service Supplies Co. 
Garton Co., ; 

General Electric Co. 

Lord Manufacturing Co. 
Ohio Brass Co. 

Union Electric Co. 

Western Electric Co. 
Westinghouse Elec. & M. Co. 


Line Material. (See also 
Brackets and Cross 
Arms, Insulators, Wires 
and Cables, etc.) 


American Gen’l Eng’g Co. 
Amer. Vulcanized re re ry 
Anderson M, Co., A. & J. M 
Archbold-Brady to 


3r. Thomson-Houston Co, 
Creaghead Engineering Co. 

*Dick, Kerr & Co. 
Dossert & Co. 
Electric Railway Equip. Co. 
Electric Service Supplies Co, 


Electrose Mfg. Co. 
Eureka Co. 
Garton Co., W. R. 


| General Electric Co. 
Indianapolis Brass Co. 
Johns-Manville Co., H. W. 
Klein & Sons, Mathias. 
Macallen Co. 

Ohio Brass Co. 


| Railway & Indust’l Eng. Co, 


Railway Material Co. 
*Siemens & Halske. 

Union Electric Co. 

Western Electric Co. 
Westinghouse Elec. & M. Co. 
White, T. C. 


Lock Washers. 


National Lock Washer Co. 
Linear! Nut & Bolt Lock 
oO. 


Lockers, Metal. 


Darby & Sons Co., Edward 
Durand Steel Locker Co. 
Edwards Co., O. M. 

Lyon Metallic Mfg. Co. 


Lock Nuts and Washers. 
(See Nuts and Bolts.) 


Locomotives, Electric. 


American Car Co. 

Baldwin Loco. Works. 
Brill, Co,, Chea}. -G:; 

*Br. Thomson-Houston Co. 
Danville Car Co. 

General Electric Co. 

Jones’ Sons Co., J. M. 
Jeffrey Mfg. Co. 

Kuhlman Car Co., G. C. 
McGuire- Cummings Mfg. Co. 
Stephenson Co., John. 
Wason Mfg. Co. 
Westinghouse Elec. & M. Co. 


Lubricants, Oil & Grease. 
Borne, Scrymser Co. 
Chester Graphite Co. 
Dearborn Drug & Chem. Wks. 


; Dixon Crucible Co., Jos. 


Ene ry Pneumatic Lubricator 


0. 

Galena-Signal Oil Co. 
Universal Lubricating Co. 
Whitmore Mfg. Co. 


Lubrication, Journal. 
Milwaukee Tank Works. 


Lubricators, Force Feed. 


Emery Pneumatic Lub. Co. 
McCord Mfg. Co. 


Lubricators 
Flange. 


Miner, J. H. 


and Oilers, 


Lumber. (See Poles, 
Ties, Posts, ¢tc.) 


Machine Tools. 


Niles-Bement-Pond Co. 
Watson-Stillman Co. 
Wiellman Co. 


Mail Bags. 


American Railway Supply Co. 


Mats. 
Massachusetts Chemical Co. 


Meters, Car Current. (See 
also Instruments.) 


Sangamo Electric Co. 


Mica. 


Long) Co, nba Gs 
Macallen Co. 


Mirrors for Motormen. 
Indianapolis Brass Co. 


Motors, Electric. 


Allis-Chalmers Co. 

*Br. Thomson-Houston Co. 

*British Westinghouse Elec. 
& Mfg. Co. 

Crocker- AWheeler Co. 

*Dick, Kerr & Co. 

General Electric Co. 

National Brake & Electric Co. 

*Siemens & Halske. 

Western Electric Co. 

Westinghouse Elec. & M. Co. 


Motor Leads. 
Dossert & Co. 


Multiple Unit 
(See Control 


Control. 
Systems.) 


Nut Locks. 


National Lock Washer Co. 
Universal Nut & Bolt Co. 


Nuts and Bolts. 


Allis-Chalmers Co. ° 
ty ed Jones & Bayliss, 
t 


LonguCo.4. Bs ue 

Lorain Steel Co. 

Pennsylvania Steel Co. 

Standard Motor Truck Co. 

U. S. Metal & Mfg. Co. 

eee Nut & Bolt Lock 
0. 


Oils. (See Lubricants.) 


Oils, Paint. 


Berry Bros., Ltd. 
Sherwin-Williams Co. 
Standard Paint Co. 
Sterling Varnish Co. 


Oil Purifier, Transformer. 
Hunt, Edward J. 


Overhead Equipment. 
(See Line Material.) 


Ozonators. 
General Electric Co. 


Packing for Car Journals 


and Parts of Steam 
Machinery. 
Electric Service Supplies Co. 
Garton Co., W. 
Johns- ae Co., iy ee W's 
Post & Co., E. L. 
Packing Rings, Piston 
Head. 


McQuay-Norris Mfg. Co. 


Padlocks. 
Edwards Co., O. M. 
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Paint Removers. 
Berry Bros., Ltd. 


Paints and _ Varnishes. 
Aineylaee. ) 
Berry Bros., L 
‘Dolph Gon Toa . 


General Electric Co. 
Massachusetts Chemical ‘Co. 
Packard Elec. Co. 
Sherwin-Williams Co. 
Standard Paint Co. 

| Standard Varnish Works. 
| Sterling Varnish Co. 


Paints and Varnishes. 
(Preservative.) 
Berry Bros., Ltd. 
Chicago Varnish Co, 
Long Co., E. 
Massachusetts Chemical Co. 
National Insulation Co. 
Parrott Varnish Co 
Sherwin-Williams Co. 
Standard Paint Co. 
Sterling Varnish Co. 


Paints and Varnishes 
| for Woodwork. 

Berry Bros., Ltd. 

Chicago Varnish Co. 

Parrott Varnish Co. 
Sherwin-Williams Co. 

Willey ‘Co., C. A. 


Paving Bricks, Filler and 
Stretcher. 


Nelsonville Brick Co. 


Paving Materials. 


Alcott, Edward. 

Am. Brake Shoe & Fdy. Co. 
Barrett Mfg. Co. 
International Creo. & Constr. 


Co. 
Nelsonville Brick Co. 
U. S. Metal & Mfg. Co. 
U. S. Wood Preserving Co. 


Paving Pitch. 
Barrett Manufacturing Co. 


Pickups, Trolley Wire. 


Electric Service Supplies Co. 
Ohio Brass Co. 


Pinion Pullers. 


American General Eng. Co. 
Columbia Mach. Wks. & M. 


i. Ca, 
Wood Co., ‘Chas. N. 


Pinions. (See Gears and 
Pinions.) 


Pins, Wood & Iron. 

Elec. Service Supplies Co. 

Electrical aca aa, Equip- 
ment 


Pipe. 
Best Mfg. Co. 
National Tube Co. 


Pipe Fittings. 

Best Mfg. Co. 

National PTrube Co. 

Power Specialty Co. 
Standard Steel Works Co. 


Planers. Machine 


(See 
Tools.) 


Platforms, 
Car. 


Edwards Co., O. M. 


Extension, 


Pole Clamps. 
Bayonet TroHey Harp Co. 
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Inquiry Form 


For John C. Dolph Co. 
Newark, N. J. 


From (Fifm 


Address 


INSULATING 
VARNISHES & 
COMPOUNDS ees 


ae é 5—How quickly must the varnish dry (give minimum time) ? 
We are specialists in the manufacture of insu- 
lating varnishes and compounds. 6—At what temperature must the varnish dry (state mini- 
Our products owe their superiority to our experi- Be cea Degg) Ane recgmmbos that undenyorcinssy 
ence, to superior raw materials and superior manu- 
facturing processes. For example, we have special 
machinery for removing moisture from varnishes, 
thus improving the insulation. Use the attached 
coupon today. 


JOHN C. DOLPH CO., Newark, N.J. 


93C or 


FAIS DID IS ISI AID I ISS SSS SSSI SSIS ISS IS ISIS ISI II IIS IIIS ISIS SIDS IDI III III II IAAI IAI AAS ASIA A. 


Vacuum Impregnating 


LATEST TYPE, STEAM JACKETED TANKS 


WE ARE NOW EQUIPPED 
TO IMPREGNATE 


Magnet, Field and Transformer Coils, Armatures, Motors, 
Brush Holder Blocks, Insulator Pins, or any other Electrical 
Apparatus, with either 


Solid or Liquid Compounds, Oils or Varnishes 


The VACUUM PROCESS of Impregnating eliminates ALL MOISTURE 
AND AIR, and fills the article with a sold Insulating Compound. 
It is a wonderful saving of repair expense. Makes Electrical Apparatus 
absolutely waterproof and almost indestructible. 


MRENELSON  -- Newark. N.J. 


FOO. OOOO COCO COOOL OOOO OOOO OOO CO CCK 


aaa TLS CC CC CSCC CS ESTOS SSSR SESESESUCCCCCCEC ESE S SY 


III IDID I DID DIA ASAI ISSA SAI SISA ASIA SAI DDAI IDS AI SAA AI SAD SAAS AAAI 
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Poles, Concrete. | 
Concrete Pole Co, 


Poles, Metal Street. 
American Bridge Co, 

Curbo Steel Post Co. | 
Creaghead Engineering Co. 
Electric Railway Equip. Co. | 
Franklin Steel orks, | 
Garton Co., W. R. 

National Tube Co, 
U. S. Metal & Mfg. Co. 


Poles, Ties, Posts, Piling | 
and Lumber. 
Baxter & Co., G. S. 
Carney & Co., B. J, 
Conerete Pole Co. 
Lindsley Bros. Co, 
Naugle Pole & Tie Co, 
National Pole Co. 
Valentine-Clark Co. 
Western Electric Co, 
Worcester Co., C. H. 


Poles and Ties, 
served, 
International Creosoting & | 
Construction Co, 
Lindsley Bros. Co, 
Valentine-Clark Co, 
Western Electric Co. 


Pre- 


Poles, Trolley. 


Columbia Mach. Wks. & M. | 


Co; 
Elec, Service 


| Rostand Mfg, Co. 


Ratchets, 
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Rall Welding. 

Falk Co., The. 

Goldschmidt Thermit Co. 

*Goldschmidt, Th., A. G. 

Indianapolis Switch & Frog 
Co. 

Lorain Steel Co. 


Rails. 

Cambria Steel Co, 
Pennsylvania Steel Co. 
Zelnicker Supply Co., W. A. 


Racks, Baggage. 


Deck Sash. 
Transportation Utilities Co, 


Rattan. 

American Car Co. 

Brill’ Co., The J, .G: 

Electric Service Supplies Co, 

Hale & Kilburn Mie Co, 

Ileywood Bros. & Wakefield 
‘Co. 

Kuhlman Car Co., G, C, 

McGuire-Cummings Mfg. Co. | 

St. Louis Car Co. 

Stephenson Co., John. 

| Wason Mfg, Co. 


| Registers & Register Fit- | 
| tings. 


} Supplies Co. 
Garton Co., R. 

Long Co., FE. G. 

National Tube Co, 

Nuttall Co., R. D. 

Trolley Supply Co. 


Polishes, Metal. 
Hoffman, Geo, W. 


Presses, Hydraulic 
Wheel. (See Machine 
Tools.) 


| 

| 
Pressure Regulators. 
Ohio Brass Co, 


Printers, Railway. 
Poole Bros, Co. | 


Pumps. (See also Con- 
densers.) | 

Alherger Pump & Condenser 
Nee 


Deming Co., The. 
Milwaukee Tank Works. 
Watson-Stillman Co, 


Punches, Ticket. | 
Am. Railway Supply Co, | 
Bonney-Vehslage Tool Co, | 
International Register Co, | 
Sterling-Meaker Co, 

Woodman Mfg, & S, Or us, 


Punching Machinery. | 
Watson-Stillman Co, 


| 
Purifiers, Air, for Brakes. | 
Lord Manufacturing Co. | 


Purifiers, Feed - Water. 
(See Heaters and Puri- | 
fiers.) | 


Pushers, Car. 
Woodman Mfg. & S. Co., R. | 


Rail Grinders. 
Goldschmidt Thermit Co, 
Kerwin Machine Co, 


_Pellissier Engrg. Co. 
Stow Mfg, rot 


| Elec, Service Su 


| Cincinnati Car Co, 

| Dayton Fare Recorder Co, 

| Electric Service Supplies Co, 

| Indianapolis Brass Co. 
International Register Co. 

| Jones’ Sons Co., J. 

| Long Co., E.G. 

| Ohmer Fare Register Co. 

| Recording Register & Fare 

Box Co, 

| Rooke Auto. Register Co, 
Sterling-Meaker Co, 

| Union Electric Co, 

| Woodman Mfg. & S. Co., R. 


Reinforcing, Concrete, 
Corrugated Bar Co, 


Reinforcing, Pole. 

Indianapolis Brass Co. 

New York Pole Co. 

hak std Reinforcing Pole 
0. 


Repair Shop Appliances. 
(See also Armature and 
Field Coils, Machines 
for Banding and Wind- 
ing.) 

American Gen’l Eng’g Co. 

Columbia M. W. & M. T31G5, 

Elec. Service Supplies Co. 


Repair Work. (See also 
Armature and Field 
Coils.) 


American Car Co, 

srill Co., The J. G, 
Cleveland Armature Works. 
Columbia M. W. & M. I. Co. 
Elliott-Thompson Elec. Co. 
General Electric Co, 

Jordan Bros, 

Kuhlman Car Co., G, C. 
McLeer Elec, & Mfg. Co. 
Nelson, I. R. 

Standard Steel Works Co, 
Stephenson Co., John. 

U, S. Metal & Mfg. Co, 
Van Dorn & Dutton Co. 
Wason Mfg, Co. 
Westinghouse Elec, & M. Co. 


Replacers, Car. 
Buda Co., The. 
lies Co. 


U. S. Metal & g. Co. 


Reports. 
Rands, E. C. M, 


Re-Seating Machines. 


*Hadfield’s Steel Fdy. Co. 


Resistances, Wire and 


Tube. 


Western Electric Co. 
Westinghouse Elec. & M. Co. 


Retrievers, Trolley. (See 
Catchers and Retriev- 
ers, Trolley.) 


Rheostats. 
General Electric Co, 


Rollers, Shade. 
Stewart Hartshorn Co. 


Roofing, Building. 


Johns-Manville Co., H. 
Standard Paint Co. 


W. 


Roofing, Car. 


Pantasote Co, if 
Transportation Utilities Co, 


Rubber Specialties. 
Massachusetts Chemical Co. 


Sand Blasts, 
Curtis & Co. Mfg. Co. 


Sand Boxes. (Including 
Pneumatic Sanders.) 


American Car Co, 

Brill Co., The J. G. 

Danville ‘Car Co, 

Electric Service Supplies Co. 
Tewett Car Co. 
Jones’ Sons Co., J. M. 
Kuhlman Car Co., G. 
McGuire-Cummings M 
Ohio Brass Co. 

St. Louis Car Co. 
Stephenson Co., Aone 
Sterling-Meaker Co. 
Wason Mfg. Co, 


CG 
fg. Co. 


Sash Fixtures, Car. (See 


also Curtains.) 
American Car ‘Co. 
Brill Co., The J. G. 
Danville Car Co. 
Dayton Mfg, Co. 
Edwards Co., The O. M. 
Tones’ Sons Co., J. M. 
Kuhlman Car Co., G. (C. 
McCord Mfg. Co. 
National Lock Washer Co. 
Stephenson Co., John. 
Transportation Utilities Co. 
Wason Mfg. Co. 


Sash, Metal, Car Window. 


Hale & Kilburn Mfg, Co. 
McCord Mfg. Co. 


Sash 
ratus. 
Detroit Steel Products Co. 
Drouve Co., The G, 
Lord & Burnham Co, 


Operating Appa- 


Sash Springs. 
Sjoberg Co., J. P. 


Saws, Metal. 
*THadfield’s Steel Fdy. Co. 
M S Co. 


ulcan Engineering Sales 
0. , 
Scrapers, Track. (See 


Cleaners and Scrapers, 
Track.) 


Screens, Car Window. 
Transportation Utilities Co. 


Seating Materials. (See 
Curtains and Curtain 
Materials.) 


Seats, Car. 


American Car Co, 

Brill Co., The J. G. 
Danville Car Co. 

Hale & Kilburn Mfg. Co. 
Heywood Bros. & Wakefield 


0. 
ewett Car Co. 

ones’ Sons Co., J. M. 
<uhlman Car Co., G, C. 
Peters & Co., G. D. 

St. Louis Car Co. 
Stephenson Co., John, 
Wason Mfg. Co. 

Walker & Bennett Mfg. Co. 


Seats, Motormen’s. 


Electric Service Supplies Co. 
Wood Co., Chas. N 


Second-hand Equipment. 
See Section VII, of this is- 
sue, and pages 58, 59, 60 
of Current News Section. 


Shades, Vestibule. 
Curtain Supply Co, |. 
Electric Service Supplies Co. 


eee Sons Co., J. M 
ational Lock Washer Co. 


| Sheathing, Metallic Car. 
Transportation Utilities Co. 


Shelving, Metal. 

Darby & Sons, Edward 
| Durand Steel Locker Co. 
|Lyon Metallic Mfg. Co. 


Shovels, Power. 


Allis-Chalmers Co. 
|Thew Auto Shovel Co. 


Shutters, Steel Rolling. 
(See Doors, Steel Roll- 
ing.) 


Signals, Railway Crossing. 
Elec. Service Supplies Co, 
U. S. Electric Signal Co. 


Signal Systems. : 
Automatic Signal & Appli- 


Blake Signal & Mfg. Co 
ake Signa , , 
General Railwa Signal Co. 
Nachod Signal Co. 
Northey-Plummer, Ltd. 
Union Switch & Signal ‘Co. 
U. S. Electric Signal Co. 
Western Electric Co. 

Wood Co., Chas. N 


Signs, Car and. Track. 
Columbia M. W. & M. I. Co. 
Creaghead_ Engineering Co. 
Elec. Service Supplies Co. 
Ge Sons Co., J. M. 
estern Electric Co. 


Skids, Car. 


Garton Co., W. R. 
Lord Mfg. Co. 


Skylights. 
Drouvé Co., The G. 
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Slack Adjusters. (See 


Brake Adjusters.) 


Sleet Wheels and Cutters, 


Bayonet Trolley Harp Co. 
Bonney-Vehslage Tool Co, 
Garton Co., W. R 

Nuttall Co., R. D. 


Sleeving. (See Insulating 
Cloths, Paper and 
Tape.) 

Snow Plows, Sweepers 
and Brooms. 

American Car Co, 

Brill Co., The J. G. 

Columbia M. W. & M. I. Co, 


Consolidated Car Fender Co. 
Danville Car Co. 

a. Sons Co., J. M. 
Kuhlman Car Co. of G. C, 


McGuire-Cummings Mfg. Co. 


Stephenson Co., John. 
Wason Mfg. Co. 
Soaps. 


Sherwin-Williams Co. 


Solder and Solder Flux. 
Blake Signal & Mfg. Co. 
Lord Mfg. Co. 


Speed Indicators. 
Woodie Mfg.-& S. Co., R. 


| Splicing Compound. 


American Gen’l Eng’g Co. 
Massachusetts ‘Chemical Co. 


Splicing Sleeves. (See 


Clamps and Connectors 
for Wires and Cables.) 


Springs, Car & Truck, 


American Car Co. 
Bemis Car Truck Co. 

Brill Co., The J. G. 
Danville Car Co. 

Hanna Co., J. A. 

Jones’ Sons Co., J. M. 
Kuhlman Car Co., G. C. 
Long Co., E. G. 

McCord Mfg. Co. 
MecGuire-Cummings Mfg. Co. 
Niles Car & Mfg. Co. 
Railway Steel Spring Co. 
Standard Steel Works Co. 
Stephenson Co., John. 
Taylor Electric Truck Co. 


Union Spring & Mfg. Co. 
Wason Mfg. Co. 

Sprinkler Systems, Fire 
Automatic. Ree 
General Fire Extinguisher 
Co. 


Sprinklers, Track & Road. 
American Car Co. 

Brill (on ee G, 

D ille Car Co. 
eahlmen Car Co., G. C. 
McGuire-Cummings Mfg. Co. 
St. Louis Car Co. 
Stephenson Co., John. 
Wason Mfg. Co. 


Steps, Car. 
Amer. Mason Safety Tread 


EeCu 
Jones’ Sons Co., J. M. 


Stokers, Mechanical. 


American Engineering 
Babcock & Wilcox Co. 
Green Eng. Co. 


. 
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Eureka Street Railway Supplies 


Eureka Splicing Sleeve 
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Commutator Bars, made from Superior Grade 
of Drop Forged or Hard Drawn Lake Copper 


Section Line Switch 


Railway 
Motor 
Bearings 


Eureka Trolley Wheels 


formerly Eureka Tempered Copper Works 


The Eureka Company North East, Pennsylvania 


28 
Jeffrey Mfg. Co. 
Murphy Iron Works. 


Westinghouse Machine Co. 


Storage Batteries. 


(See 
Batteries, Storage.) 


Straps & Strap Hangers. 


Jones’ Sons Co., J. M. 
Rostand Mfg. Co. 


Strike Breakers. 


Drummond’s Det. Agency. 
Reed & Co., Edwin L, 


Structural Iron Work. 
(See Bridges & Build- 
ings.) 


Superheaters, 


Babcock & Wilcox Co. 
Power Specialty Co. 


Sweepers, Snow. 
Snow Plows, 
and Brooms.) 


(See 
Sweepers 


Switchboard Mats, 


Massachusetts Chemical Co. 
Western Electric Co. 


Switch Stands. 
Track Work.) 

Buda Co., The. 

Indianapolis Sw. & Frog Co. 

Pennsylvania Steel Co. 

Ramapo Iron Works. 

Weir Frog Co. 

Wharton, Jr., & Co., Wim. 


(See also 


Switches, Automatic. 
er aes Automatic Switch 


0. 
Cheatham Elec: Switching 
Device Co. 
Western Electric Co. 
Wharton, Jr., & Co., Wm. 


Switches, Track. 
also Track Work.) 


American Frog & Switch Co, 
Buda Co., The. 

Indianapolis sw. & Frog Co. 
Kilby Frog & Switch Co. 
Pennsylvania Steel Co. 
Weir Frog Co, 

Wharton, Jr., & Co., Wm. 


(See 


Switches, Trolley. 
Railway Material Co. 


Switches & Switchboards, 

Anderson M. Co., A. & J. M. 

*Br, ‘Lhomson-Houston Co. 

*British Westinghouse Elec. 
& Mtg. Co. 

Clark klectric & Mfg. Co. 

Cutter Electrical & Mtg. Co. 

Electric Service Supplies Co, 

Eureka Co. 

General Electric Co. 

Ohio Brass Co. 

*Siemens & ttalske. 

Western Electric Co. 

Westinghouse E. & M. Co. 


Systems. 
Egry Register Co. 


Tanks, Oil Saturating. 
Milwaukee Tank Works. 
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Tapes & Cloths. (See In- 
sulating Cloths, Paper 
& Tape.) 


Telephones & Parts. 


Blake Signal & Mfg. Co. 
Electric Service Supply Co. 
Western Electric Co. 


Terminals, Cable. 


Clark Electric & Mfg. Co. 
Electrical Engineers Equip- | 
ment Co. 
sip le te Underground Cable | 
0. 


Testing, Electrical. 


Gulick-Henderson Co. 
Hunt & Co., Robert W. 


Testing Instruments. (See 
Instruments, Electrical 
Measuring, Testing and 
Recording.) 


Thermostats. 
Railway Utility Co. 


Ticket Choppers and De- 
stroyers. 


Patten Co., Paul B. 


Tickets & Transfers. 


American Ry. Supply Co. 
Poole Bros. 


Ties, Steel Cross. 
Carnegie Steel Co. 


Ties, Wood Cross. (See 
Poles, Ties, Posts, Etc.) 


Tools, Track & Miscel- 
laneous. (See also 
Grinders and Grinding 
Wheels.) 


American Gen’] Eng’g Co. 
Buda Co., The. 

Chicago Pneumatic Tool Co. 
Columbia M. Wks. & M. I. Co. 
Cook’s Standard Tool Co. 
*Consolidated Accessories ‘Co. 
Electric Service Supplies Cu. 
*Hadfield’s Steel Fdy. Co. 
Indianapolis Brass Co. 
Johns-Manville Co., H. W. 
Kerwin Mach. Co. 

Klein & Sons, Mathias. 
Ohio Brass Co. 

OM S Co. 

Van Dorn & Dutton Co. 
Vulcan Eng’g Sales Co. 
Wellman Co. 


Torches. 
Globe Gas Light Co. 


Tower Wagons. 


(See 
Wagons, Tower.) 


Track, Special Work. 


*Allen & Co., Ltd., Edgar 
American Frog & Switch Co. 
Barbour-Stockwell Co. 

Buda Co., The. 

Cincinnati Frog & Switch Co, 
Cleveland Frog & Cross. Co. 
Falk Co. 

*Hadfield’s Steel Fdy. Co. 
Indianapolis Sw. & Frog. Co. 
Kilby Frog & Switch Co. 


Lorain Steel Co. 

New York Sw. &-Cross Co. 
Pennsylvania Steel Co. 
Ramapo Iron. Works. 

St. Louis Steel Fdry. 


Nichols & Bro., G. P. 


Trackless Trolleys. 


*R, E. T. Construction Co., 
Ltd. 

Trackless Trolley Co. ot 
America. 

Transfer Issuing Ma- 
chines. 


Ohmer Fare Register Co. 


Transfer Tables. 
Archbold-Brady Co. 


Transformers. 


Crocker-Wheeler Co. 
General Electric Co. 


Nationai Brake & Elec. Co. 
Packard Elec. Co. 

*Siemens & Halske. 
Western Electric Co. 
Westinghouse E. & M. Co. 


; Trap Doors. 


Edwards Mfg. Co., O. M. 
Transportation Utilities Co. 


Treads, Safety Car Step. 
American Mason Safety Tread 


Co. 
Imperial Rubber Co. 
Universal Safety Tread Co. 


Treads, Stair. 
‘American Mason Safety Tread 


oO. 
Imperial Rubber Co. 
Universal Safety Tread Co. 


Trolley Bases, Poles,| 
Harps and Wheels. (See 
Bases, Poles, Harps and 
Wheels, Trolley.) | 


Trolley Wagons. 


(See 
Wagons, Tower.) 


Trolleys & Trolley Sys- 
tems. 


Curtis & Co. Mfg. Co. 


Trucks, Car. 


American Car Co. 

Baldwin Locomotive Works. 

Bemis Car Truck Co. 

Brill Co., The J. G. 

"British Peckham Flexible 
Truck Co. 

Cincinnati Car Co. 

Danville Car Co. 

Jlanna Co., J. A. 

jones: Sons Co., J. M. 

Kuhlman Car Co., G. C. 

Long Co., E. G. 

McGuire-Cummings Mfg. Co. 

Niles Car & Mfg. Co. 

St. Louis! Car ‘Co: 

Standard Motor Truck Co. 

Stephenson Co., John. 

Taylor Electric Truck Co. 

Wason Mfg. Co. 


Tubing, Steel. 
National Tube Co. 


Turbines, Hydraulic. (See 
Hydraulic Machinery.) 


Turbines, Steam. 
Allis-Chalmers Co, 

General Electric Ca 
*Sulzer Bros. 

*Tosi, Franco. | 

Western Electric Co. 
Westinghouse Machine Co. 
*Willans & Robinson, Ltd. 


Turbines, Water. 
Allis-Chalmers Co. 


Turntables. 


Archbold-Brady Co. 
Nichols & Bro., G. P. 


Under Frames. 


American Car Co. 
Brill Co., The J. G. 


(Steel.) 


Weir Frog Co. 
Wharton & Co., Wm. Jr. 


ae Sons Co., J. M. 
uhlman Car Co., G. C. 


Pressed Steel Car Co. 
St. Louis Car Co. 
Standard Motor Truck Co. 
Stephenson Co., John. 
Wason Mfg. Co. 


| Union Couplings, 
| National Tube Co. 


Vacuum Drying & Im- 
pregnating Apparatus. 

Allis-Chalmers Co. 

Buffalo Fdy. & Machine Co. 

McLeer Elec. & Mfg. Co. 


Valves. 

Best Mfg. Co. 

Chapman Valve Mfg. Co. 
Edwards Co., The O. M. 
National Tube Co, 


Varnishes. (See Paints 
and Varnishes.) 


Ventilating Apparatus. 
(See Heating and Ven- 
tilating Apparatus.) 


Ventilators, Building. 
Detroit Steel ee Co. 


Drouve Co., The G. 
Lord & Burnham Co. 


Ventilators, Car. 
Automatic Ventilator Co. 
BrilltCo,5tG: 

Globe Ventilator Co. 

Gold Car Htg. & Lt. Co. 
Railway Utility Co. 
Vacuum Car Ventilating Co. 


Vestibules, Portable. 
American Car Co. 

Brill Co., The J. G. 
Danville Car Co. 

Tones’ Sons Co., J. M. 
Kuhlman Car Co., G. C. 
Sjoberg Co., J. P. 
Stephenson Co., John. 
Wason Mfg. Co. 


Vestibule Diaphragms, 
Ete. : 
Transportation Utilities Co. 


Voltmeters. (See Instru- 
ments, Electrical Meas- 
uring.) 

Wagons, Tower. te 

Atlantic Vehicle Co. 


General Vehiclé Co, — 
McCardell & Co.; J. R. 


Waste, Cotton & Wool. 
Hagy Waste Wks., J. Milton. 


Waste Boxes. 
Garton Co., W. R. 


Waterproofing, Brick and 
Cement. 


Corrugated Bar Co. 


Water Softeners and 


Purifiers. 
Buda Co., The. 


Water Wheels and Gov- 
ernors. (See Hydraulic 
Machinery.) 


Way-Billers. 
Egry Register Co. 


Weather Stripping. 
McCord Mfg. Co. 


Waser Destroyers, Chemi- 
cal. 
Horticultural Chemical Co. 


Welding Rail. (See Braz- 
ing & Welding Proc- 
esses, and also Rail 


Welding.) 
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Welding Car Wheels, 
Truck Frames, Etc. 
Goldschmidt Thermit Co. 


Wheel Grinders. (See also 
Grinders and Grinding 
Wheels.) 

Abrasive Material Co, 

Goldschmidt Thermit Co. 

Pellissier Eng’g. Co. 

QM &S Co. 

Vulcan Eng’g. Sales Co. 

ae Truing Brake Shoe 

0. 


Wheel Guards. (See Fen- 
ders & Wheel Guards.) 


Wheel Presses. (See 


Machine Tools.) 


Wheels, Cast Iron. 


Atlanta Car Wheel & M. Co. 
Bemis Car Truck Co. 

Griffin Wheel Co. 
*Hadfield’s Steel Fdry Co. 
Lobdell Car Wheel Co. 

Long Co., E. G. 


Wheels, Steel & Steel 
Tired. 


Bemis Car Truck Co. 
Carnegie Steel Co. 
*Hadfield’s Steel 
Co:,, Ltds 
Lobdell Car Wheel Co. 
Railway Steel Spring Co. 
Standard Steel Works Co. 


Foundry 


Wheels 
Trolley. 


American Gen’l Eng’g Co. 
Anderson M. Co., A. & J. M. 
Bayonet Trolley Harp Co. 
Columbia M. W. & M. I. Co. 
Elec. Service Supplies Co. 
Eureka Co. 

Garton Co., W. R. 

General Electric Co. 
Graphite Lubricating Co. 
Indianapolis Brass Co. 


and _ Bushings, 


Johns-Manville Co., H. W. 
Long Co., E. G. 
More-Jones Brass 


& M. Co. 
Nuttall Co., R. D. 
Star Brass Works. 
Trolley Supply Co. 
Universal Trolley Wheel Co. 


Whistles, Air. 
General Electric Co. 


| Winding Machines. (See 
Armature and Field 
Coils, Machines for 


Banding and Winding.) 


Window Operating De- 
vices. (See Sash Oper- 
ating Apparatus.) 


Wires and Cables. 


Aluminum Co. of America. 
American Electrical Works. 
American Steel & Wire Co. 
Blake Signal & Mfg. Co. 


| Bridgeport Brass Co. 


D & W:Fuse Co. 

Garton Co., W. R.° 

General Electric Co. 
Indianapolis Brass Co. 
Kerite Ins. W. & Cable Co. 
Nat. Conduit & Cable Co. 
Okonite Co., The. 

Packard Elec. Co. 

Roebling’s Sons Co., John A. 
*Smith & Co., Frederick. 
Standard Under. Cable Co. 
Waterbury Co, 

Western Electric Co. 
Westinghouse Elec. & M. Co. 


Wood Preservatives. 
C-A-Wood-Preserver Co. 
Sherwin-Williams Co. 

U. S. Wood Preserving Co. 
Valentine-Clark Co. 


Woodworking Machinery. 


Allis-Chalmers Co, 
Fay & Egan Co., J. A. 


Wrenches, Track. 
Jeffrey Mfg. Co. 
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Positive Contact Every Time 


In bond testing perject contact with the rail is prerequisite. 
Without it the best instrument in the world is useless. 


The best and, for that matter, the only fully satisfactory 
contacting means is afforded by the contact bars which 
accompany the 


@ Bond Testers 


They have renewable hack saw blade 
edges which literally saw their way into the rail head. 


We make bond testers suitable for roads under construction as well as 
those already in operation. Results are given direct in resistance of 
equivalent feet of rail without computation or manipulation of contact 
points. 


Guaranteed superior to any other bond testing device, bar none. 
We will be glad to quote prices. 


ROLLER-SMITH COMPANY 


Monadnock Block 203 Broadway Oliver Bullding 
CONTACT BAR IN PLACE CHICAGO NEW YORK PITTSBURGH 


SOOO OOOO OOOO OOOO OOOO aE 
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ee : 2 WE CANS. "OU i “THE ae 
Advertising works PURCNASE OF YOUR STREET RAILWAY SUPPLIES. 
in unexpected ways sometimes. 
It not only searches out and finds 
1] it 
new and unexpected customers— Our Specialties Are 
it also brings back old customers . 

Reeth b peers CATENARY AND LOW VOLTAGE HEANY FIREPROOF WIRE 
who have been tost. [very manu- RAILWAY MATERIAL ARMATURE AND FIELD COILS 
facturer has cause to wonder why FLEXIBLE BRACKETS BLISS “ARMORED” AND ‘*STAND- 

: ‘ TUBULAR STEEL POLES and FIT-. | ARD’’ GEARS AND IMPROVED 
7s ee aoe any more orders aan PTA Teae ats 

TOT OO-a Nd 0. WATERBURY WIRE AND CABLES CONTROLATORS-—EARLL CATCH- 

STEEL AND MANILA ROPE ERS AND RETRIEVERS 
An instance of how a lost customer was M.¥.G. AND SHAW ARRESTERS UNIVERSAL AND ANTI-SLIP SAFETY 
brought back through advertising fol- HYDRO-GROUNDS TREADS 


lows: A letter was received by a Western INCANDESCENT LAMPS—MAZDA ADAMANTINE TROLLEY BUSHING 
manufacturer from a Southern road. TANTALUM —GEM AND CARBON BAYONET TROLLEY HEADS AND 
The writer referred to an advertisement COLUMBIA FRICTION TAPE _ 

in the Journal and asked the price of VELVA PARA RUBBER TAPE SLOAN SLEET CUTTERS 

the particular equipment shown. He IMPORT ARMATURE THINE ASSEMBLED COMMUTATORS 
stated that he recalled having purchased 
sprinklers from them some years ago 
and that they gave good satisfaction. 


WRITE FOR BULLETINS 


However, he said, the advertisement ey AND PRICES 
had reminded him that he was now x 

patronizing some other builder and he 
could not figure out just how he came to 
be weaned away from this company 


which had built him such good equip- The W. R. Garton Company 


ment years ago. 


CHICAGO 
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Showers Brotdaers GCOmapawy 
Bedroom and Dining Room Furnitare 


WB keraramnfnngsdavan,Munad, Sync, 5, 


taken yeers to 


E These people ar a m™m. nfire ths several thousand dollars a-year by being 


protected from fire. This comes from the large msurance 
reductions always gained by an installation of 


pRINNELL 


AUTOMATIC Snes 


The return in this case pays system, in 28 
‘This is a divided of RES Tee: which. fg oe 
rpetual.- —— The installation ies made without 
eir business, Perhaps cp can_do the same for-you. We 
have i aecide of others. It will cost you nothing to find out. Write us today. 


GENERAL Fire EXTINGUISHER (MPANY 


) ) PLANTS, WAREHOUSES »° OFFICES Executive Offices STEAM 4*° HOT WATER HEATING 
'N ALL PRINCIPAL CITLES PROVIDENCE, RR... | “POWER PIPINGSYSTEMS 


we @ 
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IT WILL PAY 


to have at hand, for quick action, a means of extinguishing elec- 


trical as well as all other fires. 


GS, 
EXTINGUISHER 


will do it. Pyrene is a combination of powerful gases maintained 
in liquid form, without pressure. It is a non-conductor of electricity 
and can therefore be used 


In the Power House 


for breaking heavy arcs caused by short circuits. It can be used on 
the highest commercial voltages without danger to the operator or 
injury to insulation. An installation 


In All the Cars 


such as on the New York Subway makes a highly profitable invest- 
ment as it saves money by preventing damage and delays from 
motor, controller and other car fires. 


In the Buildings 


—shops, car houses, offices, or stations, Pyrene is the logical ex- 
tinguishing agent. Anyone can operate the extinguisher. On gaso- 
line, paint remover, carbide and other vicious fires Pyrene is the only 
efficient extinguisher. It lifts the flame from the burning material 
by means of a heavy, dry, cohering gas blanket. Install Pyrene. 


At All Danger Points 


—it offers protection superior to any other means of fighting fires. 


What Pyrene is doing on electric railways in different parts of the 
country is interesting—write for details. 


Pyrene Electrical Booklet on request 


PYRENE MFG. CO. 


1358 BROADWAY NEW YORK 


Baltimore Pittsburgh 
St. Louis Wilmington 


Atlanta 
Houston 


Boston Chicago 
‘Dayton Washington 
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Regardless of whether it’s electrical or 
not when fire breaks out use a Pyrene 
Hxtinguisher, Turn the handle to the left 
and it unlocks. Then direct the liquid at 
the base of the flames by a few short 
pumping strokes. Pyrene will put out any 
incipient fire instantly. 


PSS 


Sectional view ¥ f of Pyrene 
Fire Extin- Hd =uisher, show- 
ing middle  sec- tion cut out. 

14 inches in length, 3 inches in diame- 
ter, holds 1 quart, weighs 5 pounds filled 
with Pyrene Liquid. 

It is a double acting pump, hand oper- 
ated, strongly built of brass and white 
metal. Operation is simple. 
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Phillips 
Automatic 
Commutator 
Grinder 


Be sure to see this device 
in operation at the con- 
vention. 


It is a fine specimen of 
tool building that is revo- 
lutionizing commutator 
truing. 


You should have our fully 
illustrated catalogue that 
tells the story. ; 


Phillips Mfg. Co. 


60 Wall Street, New York 


Patented. Other Patents Pending 


Phillips Automatic Commutator Grinder, 
A-1 Model in operation on a 1500 K. W. 
Rotary Convertor. 


Model B-1. Large Hand Feed, designed to true Commutators 
of the same limit as model A-1 above. 


Model B-2. Same as B-1, but smaller; designed to true Com- 
mutators up to 3 ft. in diameter and 12-inch face. 
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TRAD! 


TRADE, MARY TRADE. MARK, Eg MARK, TRADE. MARK. yawn mane, 
ELECTRIC Se raat ELECTRIC Cl ELECTRIC CO. =LECTRIC CO. 


Maintenance Reducers 


Long Service means low maintenance—and that 
is what you get absolutely, with Union Electric rail- 
way material. A large stock is always carried for 
Prompt Service. 


Union Electric 
Line Material 


All parts are sherardized by an improved process 
which renders them rust-proof so that movable parts 
are easily adjustable long after installation. Insula- 
tion is remarkably;'strong and tough. 


Rail Bonds 


There is no contact trouble with our ad- 
vanced design rail bonds. ‘They are made 
at a temperature that does not affect 
the purity and malleability of the 
metal. 


Long service life is assured. 


A Complete Line of 
Electric Railway 
Supplies 


YZ 


Overhead Line Material Gears and Pinions Circuit Breakers Switches 
Rail Bonds Trolley Bases and Repair Parts Fuse Boxes Wiring Supplies 


Union Electric Company 
Pittsburgh, Pa. 


ann, TRADE. MART OT. marr, 
y i ‘ 
‘\—————tH i 


34 


PIPING Wiring 1 PLANTS . Co 


For Flectac Railway Office Men 


Valuation of Public Utility Properties 


By HENRY FLOY, Consulting Engineer. 

402 pp.,6 x 9, with tables and diagrams, $5.00 (21s) net, postpaid. 

Do you know the methods of specialists : ? Have you accurate figures 
and facts on valuation? 

Mr. Floy meets satisfactorily, we understand, the need for a prac- 
tical book on appraising public utility properties. 

You can get the methods of specialists from his book. 

It gives not only the theory, in simple, concise form, but also prac- 
tical data from reports, records and decisions. 

The reception given this book has been noteworthy. Commissions, 
consulting engineers, officials and owners have found it of value. 


Commercial Engineering for Central 


Stations 


By ARTHUR WILLIAMS, Past-President National Electric Light 
Association, and 
EDMUND F. TWEEDY, Commercial Engineer. 
142 pp., 6 « 9, illustrated, $2.50 (10/6) net, postpaid. 

Messrs. Williams and Tweedy present a book which might well be 
called “efficiency in central station work.” 

It tells how and where to develop the market for electrical energy. 

It gives fresh, modern material, with tables, charts and concrete 
suggestions. 

It considers the use of electrical energy in refrigerating, heating, 
ventilating and in department stores, in sanitation, etc., etc. 


Claims: Fixing Their Values 


By GEORGE F. DEISER and F. W. JOHNSON. 
165 pp., $2.00 (8/6) net, postpaid. 

Gives methods—practical sug éeestions—sound advice and helpful 
ideas—prepared by two men who know. 

It is modern—written from ‘the claim agent’s, not the lawyer's, view- 
point. 

Not only all phases of liability and litigation, but also damages, 
injuries, evidence, fraud, settlement, etc., are considered in full detail. 


Municipal Franchises 


Vol. I—Pipe and Wire Franchises. 
Vol. Il.—Transportation Franchises; Taxation and Control of Pub- 


lic Utilities. 
By DELOS F. WILCOX. 
1500 pp., $5.00 (21s) per vol. Sold separately. 
Mr. Wilcox made a thorough investigation of all classes of fran- 
chises. He discusses the fundamental principles and then takes up 
special problems for various types. ; 
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McGraw-Hill Books may be Seen at 


Boston—Old Corner Book Store. 

Chicago—A. C. McClurg & Co. 

Denver—Kendrick-Bellamy Co. 

a theme tec as. Book 
(3) 


San Francisco—Mining & Scien- 
tific Press. 
Seattle—Lowman & Hanford Co. 


McGraw-Hill Book Company 


239 West 39th St., NEW YORK 


“LONDON, 6 Bouverie St.,E C. BERLIN, Unter den Linden, 71 


Publishers of Books for the Electric Railway Journal. 
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Management 


—its several phases are 
covered with theory, 
methods, etc., in the 
following books. 


Human Factor in Works Manage- 
ment 


By James Hartness. 159 pp., $1.50 
(6/6). A reactionary work by a 
manufacturer with a broad experi- 
ence. He aims to build a stand- 
ard for measuring all ideas and 
suggestion for change. 


Factory Organization and Admin- 
istration 


By Huco Diemer. 317 pp., $3.00 
(12/6). The best book on meth- 
ods, systems and administration. 
Gives the practice of leading fac- 
tories, 


Cost Keeping and Scientific Man- 
agement 


By Hotpen A. Evans. 260 pp., t 
lus., $3.00 (12/6). For the man in 
the shop of average output. Mr. 
Evans tells all about cests, records, 
accounts, time studies, methods, 
management, etc. 


Principles of Industrial Engineering 


By CuHas B. Go1nc. 192 pp., $2.00 
(8/6). Summarizes and compares 
the leading theories. The author 
has made a wide study. 


Works Management 


By Witrtam D. Ennis. 194 pp., il 
lus., $2.00 (8/6). Covers the fun- 
damentals. It is not the discus- 
sion of one man’s theory—nor does 
it review systems in certain select- 
ed plants. 


Shop Management 


By F. W. Taytor. 144 pp., $1.50 
6/6). A reprint of Mr. Taylor’s 
paper at the June, 1903, A.S.M.E. 
meeting. It is a practical discus- 
sion with examples and suggestions. 


Factory Accounts 


By_Emire Garcke and J. M. FELts. 
Sixth Edition—392 pp., $2.50. The 
standard English treatise on fac-| 
tory accounting. It is an excellent 
modern discussion! of the Engiish 
methods. 


RETURN PRIVILEGE GUARANTES 


When cash accompanies an de 
for McGraw-Hill books the pur 
chaser may, within five days of re 
ceipt of the books, return any ¢ 
all of his purchase for any reat 
whatsoever, and his monzy will 
refunded promptly and _ witho 
question, 
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BECTION | 


TRACK— 


Including 


Frogs, Crossings, Switches, 
Switch Stands, Construction Tools, 


Track Equipment and Supplies, 
Rail Bonds, Paving Material, 
Culverts, Bridges, etc. 


Index to Advertising Classifications 


Section I-TRACK, including Frogs, Crossings, Switches, Switch Stands, Con- 
struction Tools, Track Equipment and Supplies, Rail Bonds, Paving Material, Cul- 
verts, Bridges, etc. ° 

Section II—POLES, TIES, CROSSARMS zed WOOD PRESERVATIVES. 


Section III—SIGNAL SYSTEMS, LINE MATERIAL, WIRE, CONDUITS, 
ELECTRICAL INSTRUMENTS and TOWER WAGONS. 

Section IV—POWER PLANT and SUBSTATION EQUIPMENT and 
SPECIALTIES. 

Section YV—EUROPEAN and CANADIAN, MANUFACTURERS, DEAL- 
ERS, CONTRACTORS and ENGINEERS. 

Section VI—ENGINEERING and FINANCIAL, including Engineers and Con- 


tractors; Banks, Trust Companies and Brokers; Accountants and Auditors; Insurance 
Companies; Detectives; Labor Experts. 


Section VII-REPAIR SHOP Appliances and Supplies, including Labor-Saving 
Devices and Shop Equipment; Paints and Varnishes; Insulating Material, Impregnat- 


ing Apparatus, etc.; SECOND-HAND EQUIPMENT. 
Section VIII—CAR and TRUCK EQUIPMENT, including everything in the 


way of equipment and supplies for Cars and Trucks. 


Section IX—ROLLING STOCK, including Passenger, Express, Freight and 
Work Cars, Trucks, Snow Plows, Sweepers and Sprinklers. : 


For Alphabetical Index to Advertisers 


See page 16 


For Classified Directory of Advertisers 
See pages 18, 20, 22, 24, 26, 28 
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WE MAKE ONLY ONE GRADE 


of 
Street and Interurban Railway | | 


SPECIAL WORK 


“We devote all of our facilities to 


HIGHEST QUALITY 


PRODUCT 


CLEVELAND FROG & CROSSING"CO. 
CLEVELAND, O ; 


- Tus 
2 mg an 4 + | eee 
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THIS IS THE 


AERA 
Of MANGANESE STEEL in TRACK WORK 


And WE are the ORIGINATORS 


1894 —First Manganese Steel Frog Centre. Service—2,570,000 Electric Cars. 


1912—Complete Layout made entirely of SOLID MANGANESE STEEL CASTINGS for 
Rails, Switches, Frogs and Crossings. 


¥ 


~ 


4 
| 


TOWN Px. ; 


TEL a eRTT = 
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Evereiiing in Electric 


The Rapid Renewable Manard Hard Centre Frog 


PATENTED 


The ‘‘Manard”’ steel section at crossing centre can be removed without disturbing the pavement. 

The centre is ribbed for stiffness—rib entering grooves in frog casting positively prevent 
side motion. 

The centre is secured by set bolt and nut, so placed as to effectually resist all turning strains. 
This set bolt cannot loosen through lengthening under strain as a machine bolt will. 

It’s a money-saver. 


The “Pinless” Tongue Switch 


PATENTED 


Having no pin, there is no cavity at the heel of the 
tongue to choke up with dirt or snow. The tongue has 
a bearing on one plane running its entire length and a 
“Manard”’ Clamp prevents either vertical or horizontal 
displacement. 

The initial wheel shock is received on an area almost 
four times larger than in any other construction and at 
a considerable distance from the end of the tongue. 

All bearings are carefully ground and fitted. 


“Manard” Switch Pieces 


We make Switch Pieces of Solid ‘‘Manard”’ or with ‘““Manard’’ Hard Centres—Crossings and 


Carbarn Layouts—anything for track equipment. Quality and service characterize our product. 
Write our nearest office for particulars. 


THE PENNSYLVAN 


1 


Boston New York Chicago Philadelphia St. Loull | 
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ilway Track Equipment 


“Manard” Anvil Face Frog 


Design 160 
PATENTED 


The highest type of construction. The ‘‘Manard” Steel Centre made of a superior quality 
of maganese steel; the well-known high grade Open Hearth rails of our own make; the perfection 
of workmanship, the efficient disposition of material and the use of the celebrated ““Never-Turn”’ 
Mayari Steel heat treated bolt, which is used exclusively by this company, make this frog the 
standard of excellence for wear and economy. 


The New Century Switch Stand 


Model 51-A t 
Patented —— 


Provision is made for independent adjust- 
ment of either switch point; the connection 
of the rod permits quick and accurate instal- 
lation of the stand; parts are interchangeable. 
It operates with mechanical accuracy and sim- 
plicity. To change the hand of the target, 
it is necessary to change only one bolt in the 
target coupler. Single or double forged steel 
or double malleable iron cranks furnished. 


“Mayari” Steel Bolts 


The remarkable properties of our Cuban ore have developed a steel of exceptionally high 
tensile strength and elastic limit. Heat treated bolts made from ‘‘Mayari’’ steel are vastly 


superior to any other bolts on the market. 


A STEEL COMPANY 


ARTMENT, STEELTON, PA. 
Building, Philadelphia, Pa. 


Baltimore San Francisco London, Eng. Mexico City 
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Manganese Center 
Girder Rail Cross- 
ing. Iron bound, 
bolted construc- 
tion. 


Complicated End of a Large 
Special Layout. Open hearth, 
cast steel construction. 


Manganese Center © 
Curve Cross. Iron | 
bound, bolted con- — 
struction. 


* 
—= 


The sfalk Companp 


New York: Wendell & MacDuffie Co. Los Angeles, 
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Combination 
Gauge Crossings. 
Solid Manganese 
Steel. 


Manganese Center Switch. Enlarged 
heel type of tongue. 


9-inch Solid Man- 
ganese Steel Cross- 
ings. Note our cast 
steel compromise 
joints. 


Hiltwaukes Wis. G9. 


onso A. Wigmore London: Watlington & Co. “Se 
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THE BUDA COMPANY 


Specialists in the Design and Manufacture of 


TRACK WORK 


HIGH STANDARDS REASONABLE PRICES 


Central portion of a 9-inch girder layout, typical of many others built by us for the Chicago 
Railways Company. 

The Manganese Steel Centers shown above are of our standard design for all customers. They 
are positively fastened, yet when necessary they may be removed without in any way disturbing the 
adjacent paving. 

Switches, Mates, Frogs, Crossings and Layouts in Manganese Center, Solid 
Manganese and Standard “Built-Up” Bolted Types. 

Automatic Reversible Spring Boxes and Anti-Kickers for Tongue Switches 

Derails Split Switches Spring Frogs 
Switch Stands Spring Rods 
Rail Braces 


We solicit the opportunity to quote on your requirements and to confer with you on details of 
engineering and manufacture. 


Catalog No. 163 Will be Mailed on Request 


SALES OFFICE: Railway Exchange Bldg., Chicago 


WORKS:—Harvey, III. N. Y. OFFICE:—Hudson Terminal Buildin 
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Tit Loran STEEL COMPANY 


General Offices: Johnstown, Pa. 


| 
| 


HIGH GRADE TRACK SPECIAL WORK 


Manganese Steel 
Switches—Mates—Frogs & Crossings 


GIRDER RAILS AND HIGH TEE RAILS 


ELECTRICALLY WELDED JOINTS 


SALES OFFICES 


Atlanta, Chicago, Cleveland, 
New York, Philadelphia, Pittsburg, St. Louis 
Pacific Coast Representatives: United States Steel Products Company 
Los Angeles, Portland, San Francisco, Seattle 


Export Representative: UNITED STATES STEEL PRODUCTS COMPANY, NEW YORK 
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irder 
and Tee 


Rail Work of 
Every Description 


Curves, Turnouts and 
Cross Connections 


Solid Manganese Steel Crossings 


jim, = 


ae eae 
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Hardened 
and Manganese 


Steel Center Lay- 
— Outs 


Switches and Mate 


Write for Catalogs 


Frogs, Crossings 


ee 


BARBOUR 
STOCKWELL 
co. 


BARBOUR 
STOCKWELL 


ve 


Ness | 
Soar ne nore 
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Antt Straddling Tongue 
Switch 


—it’s PINLESS 


Car Cannot Straddle 
the Tongue 


Large End of Tongue Sas 
Cannot Be Driven {Down — ~, 


Wear Between Tongue and Bed 
is Minimized 


Special Track Work 


of Every Description 


Manganese Steel 


ahd 
ay 


New York Switch & Crossing Co. ttvnn 
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OVER 50,000 


miles of track equipped with enough Continuous, Weber and 
Wolhaupter base-supported rail joints to girdle the globe with a 
double track railway. Write for a catalog. 

Received the Highest Awards: PARIS, 1900; BUFFALO, 1901; ST. LOUIS, 1904 


CONTINUOUS RAIL JOINT 


Vertical action of 


The rail base is per- 
rail ends is fully con- fectly supported, align- 


trolled, thus protecting ment permanently 


copper bonds against maintained and low 


crystallization and joints are _ entirely 


breakage eliminated. 


Bz I) 
“2 
) oe 


CONTINUOUS GIRDER RAIL JOINT WEBER GIRDER RAIL JOINT 


We make deliveries at Troy, Buffalo and New York City, N. Y.; New Castle, Del.; Steelton 
and Pittsburg, Pa.; Chicago and Joliet, Ill.; Columbus, Ohio, and Milwavkee, Wis. 


The Rail Joint Company 


GENERAL OFFICES: 
185 Madison Avenue, New York City 


Makers of Base-Supported Rail Joints for Standard and Special Rail Sections, also Girdger, Step or Compromise, Frog 
and Switch, and Insulated Rail Joints, protected by Patents. 


Catalog and full information furnished at all Agencies. 


BOSTON, MASS., India Bldg. AN a Se ean ae? Bldg. TROY, N. Y.,-Burden Ave. 

CHICAGO, ILL., Railway Exchange PITTS a, BAL, ver Bldg. . a oy Ce eee ee ee 

Bldg. ST, LOUIS, MO., Commonwealth MONTREAL, seigcaicay Board of Trade Bldg. 
DENVER, COLO., Equitable Bldg. Trust Bldg. LONDON E. C., ENG., 36 New Broad St. 
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Experience Has Shown the 
Value of Alcott White Oak-Keys 


Letter 
About 
This 
Oak 
Key 
pave- 
ment 


Installation of Oak-Keys in Special Work at Norfolk, Va. 


Virginia Railway and Power Company 


E.C. HATHAWAY, 
ASST. GENERAL MANAGER 


Mr. A. H. Ford, Pres. and Gen. Mgr. 
Birmingham Railway, Light & Power Co. 
Birmingham, Ala. 
Dear Sir:— 

I have yours of July 20th in regard to wood keys used 
between Belgian block. This no doubt reduces the noise by 
about 50 per cent. It is net, however, the reduction of the 
noise that makes this device valuable; it is that the pavement 
is keyed in between the rails perfectly tight, helpe to keep 
the rail joints up and in cage of special work, especially on 
curves, we have, after two years experience, obtained partic- 
ularly good results. 

We have recently laid about 14 miles of single track 
and at present the track rides better than that we have laid 
on concrete. 

The problem of paving between the tracks and the area 
on the outside, which in most cities is incumbent upon the 
railway company. is becoming a serious one. We have defi- 
nitely decided that no form of plastic pavement is suitable 
for this work. Yours very truly, 


VIRGINIA RAILWAY & POWER GO. 
6. CC Hathaway : 


Asst. General Manager. 


To protect new 
special work 
and lengthen 
its life. 


To get a long 
extension of 
service from 
special 


worn 
work. 


To makemg@ 
water-proof, 
wear - resisting, 
track -holding 
roadway be- 
tween straight 
rails. 


To do away 
with the need 
for concreting 
in track. 


To enable the 
use of worn 
granite block. 


For further information write 


EDWARD ALCOTT 


MANASSAS 


VIRGINIA 
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What? 


WELDING RAILS 
WITH “THERMIT” 


Street Railway Com- 
panies the world over use 
the “Thermit Process ’’ 
for welding rails in paved Newcastle-on-Tyne, England 
streets. [ape 


The entire section of | 
the rail is welded, includ- 
ing the head, entirely 
eliminating the joints 
from the track. 


Think what this means 
for a street railway. 


Tokio, Japan - ; ; Alexandria, Egypt 
A continuous rail ° is 


obtained of uniform 
strength and electrical 
conductivity, with no 
copper bonds to be re- 
newed, no bolts to be 
tightened up at intervals: 
in fact no expense for 
upkeep at all. 


It not only cuts down 
the cost of maintenance 
to a minimum, but pro- 
longs the rail and rolling 
stock. 


Write for our Pamph- 
let No. 12-0. It contains 
full information regard- 
ing) the. ““Thermit, Pro- 
cess of Welding Rails.” 


Riga, Russia 


Potsdam, Germany 


GOLDSCHMIDT THERMIT COMPANY 


WILLIAM C, CUNTZ, General Manager 


90 WEST STREET, NEW YORK 


432 436 Folsom St., San Francisco 103 Richmond St., W., Toronto, Ont, 
7300 So, Chicago Ave., Chicago 
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RAMAPO 


Automatic Patent Safety Switch 
Stands for Interurban Service 


Ramapo Pat. Automatic Return Switch Stand No. 37, Ramapo Pate uaftinelb Sank Be nd Style No. 17, Show- 
Showing Mechanism Half-Thrown Automatic =e Automatic Mech 
These Switch Stands Also Furnished in Medium Heights Ke cDwa rf Styles 


T-RAIL SPECIAL WORK 


FOR 
Private Right-of-ways and Interurban Lines 
Manganese Construction—All Styles 


Street and Steam Crossings a Specialty 
Write for new catalogue and details 


Ramapo Iron Works, Hillburn, N. Y. 


Main Office, Hillburn, N. Y. 


New York: 30 Church St. Plants: Hillburn & Niagara Falls 
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The Reason Why We 
Sold Over 150 Miles of 


during eight months of this year is because the 650 miles 
sold during the five previous years proved to be the 


Most Economical Method of Connecting 
Track and Pavement 


Another reason is the working out of that busi- 
ness law that rewards a product in proportion to 
its deserts. 

Nelsonville filler and stretcher brick proved to 
city engineers that they offered the advantages of 
the groove rail when used in connection with T- 
Rails, and as soon as their durability was demon- 
strated they were APPROVED. 

Today over 100 cities in 14 States and Canada 


are using them. 


Many of these cities ‘though located at distances 
that would seem to make the freight rate prohibitive 


still find decided economy in ordering from Nel- 
sonville. 


By reason of the quality of Nelsonville clay, the 
method of making the brick and the patented con- 
struction, electric railways have been unable to find 
any other form of rail brick that in any way com- 
pares with the ultimate economy of the Nelsonville 
brick. 


“Rail Brick of the Right Sort” is the title of a 
valuable guide for economical track construction— 
write for a copy. 


Nelsonville Rail Brick STAY THERE 


The Nelsonville 


Brick Company 


Nelsonville, Ohio 
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St. Louis Solid Manganese Steel Switch 


WON’T KICK BETWEEN 
TRUCKS AND CAN’T 
BE BATTERED DOWN 
AT THE BUTT 


Look at that deep undercut heel, its wide 
base and full 180° side bearing. 

Note also the shape of the heel pin, 
Manganese Steel Quarter Box and Wedge. 
There is no possibility of horizontal or ver- 
tical displacement. The undercut heel and 
quarter box act as a perfect “hold down.” 

Provision is made for the automatic tak- 
ing up of wear. This switch has been 
adopted as standard by several large cor- 
porations and to date have not a single 
failure recorded against them. 


Manganese Steel Track 
Work—From a Single Frog 
to a Complete Layout—We 
Can Furnish It 


See Us at Convention Space 360 


St. Louis Steel Foundry, 1560 Kienlen Ave., St. Louis, Mo. 
NEW YORK OFFICE, 30 CHURCH STREET 


Owned and Operated by CURTIS & CO. MFG. CO., ST. LOUIS, MO. 


Geo. P. Nichols & Bro. 
Old Colony Building Chicago 


Designers and Builders of 


ELECTRIC 
TRANSFER 
TABLES 


For use on electric and steam rail- 
roads. With or without pits. 

Our design of surface or pitless 
transfer table with automatic aprons 
at the ends is admirably adapted to 
car barn and shop service. 


WEED KILLER 


(TARGET BRAND) 


Kills Weeds and Vegetation of all kinds on road 
beds, and preserves ties at a minimum of cost. 
Results have proven Target Brand Weed Killer 
a wonderful money and labor saving proposition. 
Give us width of track and number of months that vegetation 


grows each year, and we will write you fully. 


HORTICULTURAL CHEMICAL COMPANY, Bullitt Bldg., PHILA., PA. 
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A Piece of Necessary Equipment 


for every electric railway that has in mind any grading, new con- 


| struction, reconstruction or any work that requires men and 
shovels is the 


Thew No, O Shovel—United Railways of St. Louis Diagram Showing the Horizontal Crowding and Prying Motion 


|Thew Electric Shovel 


The Thew is the only shovel especially adapted to electric 
railway work because of its exclusive patented Horizontal 
Crowding and Prying Motion which enables it to rip up old 
macadam and concrete. 

In handling such material it 
acts on the principle of a giant 
crowbar while the horizontal | 
motion makes possible cuts of ) 
12 inches or less. ! 


Thew shovels swing thru a 
complete circle, and are 
equipped for steam or electrical 
operation. __Excellently suited 
for street grading, for new or 
rebuilt track excavations, for 
handling sand or gravel for | 
ballast or general grading work. , 

Write for Catalog. 


The Thew Automatic Shovel Co. | 


Lorain, Ohio 


Electrically Driven Thew Shovel Driving Concrete Breaker—Dipper Removed 
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MAGIC PORTABLE 
TOOL GRINDERS 


4, CLIMAX TRACK DRILLS 


COOK BONDING 
DRILLS 


CATTLE GUARDS 


TRACK AND CAR JACKS 
HIGH-SPEED BITS ana CHUCKS 


WRITE FOR CATALOG Pe | 
COOK’S STANDARD TOOL CO., Kalamazoo, Mich. Say 


H. M. BUCK M-C-B CO. 


Eastern Sales Agent Western Sales Agent 
30 Church St., - New York McCormick Bldg., - Chicago 


Some manufacturers say: 


‘““We have made money without advertising; why start now?”’ 


Probably most business undertakings that had in them the elements 
of success would make money without any, or at the most, very little 
advertising. 


That does not prove, however, that the same undertakings would 
not make more money, make it quicker and easier, with good advertising. 


But it isn’t the big, progressive, aggressive concerns who question 
the value of advertising as a sales factor. It is usually the none-too- 
successful House of Don’t. In the House of Do they are always willing 
to spend a dollar to make other dollars. And judging from the cheerful 
sounds from the.latter House they are getting those other dollars—not, 
of course, solely because the House of Do advertises, but for that reason 
among others, and because the well-advertised house is likely to be pro- 
gressive and successful in all directions. 
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WE USE EXCLUSIVELY @MANGANESE WITH DESIGNS THAT HAVE — 
REVOLUTIONIZED MAINTENANCE FEATURING FINAL ECONOMY 1 | 


Each link in this chain welded with The Indianapolis Portable Electric Welder, at a cost per link of from 
$1.00 to $5.00. Value of each reclaimed link $100.00 to $500.00. 


Simplex and Duplex Joint and Bonding Plates applied with this Welder give a continuous Welded track 50% 
better and 50% cheaper than any other method. The outfit will pay for itself 
in 30 days reclaiming Shop Equipment. 


Indianapolis Switch & Frog Company, Springfield, O. 


Sales Offices—New York, Chicago, Kansas City, Spokane, Portland, Seattle, 
Los Angeles, San Francisco, Denver, Birmingham. 
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Bonding foi 


Time was, when the engineer had no 
control over the duration of the electri- 
cal contact between the copper of the 
bond and the steel of the rail, being 
impossible by mechanical methods to 
bring the copper and steel into suffici- 
ently intimate contact to prevent the 
ultimate entrance of moisture. 


The advent of 


ae ms see, ne 


Portable Bonding Car at Work. Offers no 


interference with traffic—easily 


~~ Electric W 


marked the first advance in the method 
of attaching bonds. 


All other development was in the 
making of the bonds—tending to in- 
crease their useful life. 


Now, by an effective method of attach- 
ing, the engineer knows that the elec 
trical contact life is measured only by 
the life of the strands of the bond. 


This is the Electric Weld Method of 
attaching rail bonds. 


After the bonds are welded to the rail, 
all chance of moisture, fumes or acid, 
destroying the conductivity is eliminated 
because there is no joint. The bonds 
are actually a part of the rail. 


The Electric Rail 


6005 Carnegie Ave. 
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O-morrow 


Conductivity is lost at joints. The elec- 
tric weld process eliminates joints—elimi- 
nates 350 joints from every mile of single 
track. 

Permanent high conductivity of the return 
circuit is the result because there is no 
chance of corrosion setting up and establish- 
ing resistance points. 

You are bonding for to-morrow when 
you use 


Rail Bonds 


: The electric weld system has been per- 
fected and it has proved that high conduc- 
tivity is retained throughout the life of the 
bond; so now our efforts are directed toward 
protecting the strands of the bond. 


The Bond 
becomes part 


of the Rail 


The Erico Bond Protector is the result. 


On city streets or other locations where 
onds are exposed to injury the Erico Pro- 
ector preserves the life of the bond. 


erico = 


The Erico Bond Clip also prolongs bond 
ife because it prevents strands of the bond 
rom separating and working up to the top 
f the rail as often occurs when the bond is The Erico Bond Clip 

attached to a loose joint. 


BOND CLIP 


Visit our exhibit at the Convention and 
see the bonding car in action. 


Put your bonding problems up to us. 


Improvement Co. 


Cleveland, Ohio Erico Protector Installed 
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Charles River Bridge on the Boston Elevated Railway, Designed 
and Built by the Strauss Bascule Bridge Company 
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A 
Strauss [runnion 


Bascule Bridge 


on the 


BOSTON ELEVATED 
RAILWAY 


This bridge is equipped with 


The STRAUSS 


AUTOMATIC BUMPER 


The general view of the Strauss Trunnion Bascule Bridge over the Charles 


River, Boston, affords an idea of the excellence of this ty2e of construction. 
The bridge is a double track structure 1700 feet long. The whole work 
represents an expenditure of $1,000,000. 


On either side of the bascule a Strauss Automatic Bumper protects eazh 
track. Photo above at left shows bumper in its operative position. Photo 


at right shows it closed or inoperative. 


The bumper operates automatically. The first movement of the operator 
in opening the bridge showsia red light on one of the trolley posts beyond 
the bumper. The next movement simultaneously withdraws the bridge locks 


and lifts the bumper into position where it is automatically set. The lifted 
bumper also displays a red light. The bridge cannot be opened until the 
bumper is set and the bumper is not withdrawn until after the bridge is closed. 


The device can be used as a street barrier in connection with highway 
drawbridges of all tyzes or for grade crossings of electric and steam roads, 
A standard car spring reduces the shock in case of impact. 


We act as consulting engineers and specialize in the design of movable 
bridges. In that capacity we are serving the United States Government, 
Canada and many of the principal railways and municipalities of this country 


and Canada. 


Strauss Bascule Bridge Co.-Engineers-CHICAGO 
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BEFORE and 


Observe the cupped rail joint shown in cut No. 1. 


Don’t these illustrations tell a pretty elo- 
quent story? 


The track man sees in the cupped joint, 
forerunner of trouble—serious trouble—for the 
track and equipment. 


He sees trouble more serious than that 
which would be caused by keeping in service 
a car with a flat wheel. And no one would 
think of operating a car with a flat wheel a 
minute longer than was absolutely necessary 
to get it back to the shops for repairs. 


The track man sees in a cupped joint, 
constant hammering by the wheels at that 
- point, with its consequent effect on the rail 
itself, the roadbed, the wheels and probably 
on the car body and equipment. 

But the track man looks further. He 
doesn’t see simply the one cup, but he multi- 
plies these points constantly being struck by 
sledgehammer blows by the number of cups 
that have developed and he realizes what a 
tremendous force is continually at work 
tearing down track construction. 

In marked contrast, photo No. 2, show- 
ing a perfectly smooth, even, joint tells «ts 
story. 

It shows how the Kerwin Detroit Rail 
Grinder is solving the track repair problem for 
electric roads big and little all over the country. 
It shows graphically and in detail how it is 
possible with this device to transform old, 
run-down, worn-out track and _ battered, 
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AFTER 


Now glance at illustration 
No. 2. These show the same joint before and after it has been ground down with 


THE KERWIN-DETROIT 
Rail Grinder 


cupped and corrugated rails into bright, 
smooth traction surface, to all intents and 
purposes as good as on the day it was laid. 

___ It shows pictorially (and we will give the 
figures to prove it mathematically) how roads 
using the Kerwin Detroit Rail Grinder are pro- 
longing the life of rails for years and thereby 
saving thousands of dollars in track main- 
tenance. 

Nor is the value of this grinder confined 
to large railway systems. We are selling our 
machines to roads with as little as three 
blocks of paved streets and the machines have 
quickly paid for themselves in track saved. 

The Kerwin Detroit Rail Grinder is a 
portable self-propelled car which operates 
emery grinders mounted on a sliding carriage. 
It is entirely automatic in its action and easily 
operated, only one man being required to do 
the work. : 

It isn’t merely a device, more or less need 
ed by an electric railway, it’s a device that is 
absolutely indispensable to every electric road 
inthe country. And moreover, it is one of the 
best investments a road can possibly make. 

The dividends it will pay in the saving and 
prolonging of track will surprise you when you 
learn of them. 

When you write us we will not merely 
make general statements, but we'll actually 
name the roads which are effecting these large 
savings by using the Kerwin Detroit Rail 
Grinder. 


You will find the facts mighty interesting if you will write for them. 


KERWIN MACHINE CO., DETROIT, MICH. 


64 ELECTRIC RAILWAY JOURNAL [OcTOBER 5, 1912. 


- neal 


RAIL GRINDER 


Owned—Manufactured 
and Sold by the 


Goldschmidt 
Thermit 


is called to the fact that a rail grinder adver- 
ATTENTI ON tised in this publication was worked out in 
connection with the business of rail welding of 
the Goldschmidt Thermit Company by a former employee of the company, and while 
under contract of employment with this company. 
This former employee is one of the incorporators of the company exploiting the 
rail grinder. 
The written contract -between this company and the former employee now exploit- 
ing the rail grinder as stated above, contains these clauses: 


“Second: The party of the second part shall exercise in every respect and to his utmost skill, experi- 
ence and care in performance of the duties of his employment and shall devote himself exclusively to the 
business and interests of the party of the first part, and subject to the control and direction of the general 
manager of the party of the first part he shall give his whole time and best endeavors towards the business 
of the party of the first part, and during the period of his employment the party of the second part shall 
not directly or indirectly engagein, carry on or become connected with any other business or employment 
whatsoever, without the consent of the party of the first part.” 

“Fifth: The said party of the second part shall not at any time divulge or make known to any one 
without the consent of the party of the first part, any secrets, processes, accounts, transactions or deal- 
ings of said corporation but shall at all times, during the continuance of this agreement, give to the party 
of the first part the full and exclusive benefit of the knowledge and experiences gained by him in relation 
to the workings of the patents and processes owned, controlled and used by it, and shall communicate to 
it full details of all improvements in such processes which he may learn and discover in the course of his 
employment, and all discoveries, investigations or improvements relating to patents or pro- 
cesses owned or controlled by the party of the frst part, made by him in the course of his 
said employment, shall be the property of the said party of the first part.’’ 


U. S. Patents Nos. 1031959, 1032499, and 1034029 therefore belong to the Gold- 
schmidt Thermit Company, which is prepared to take all necessary steps for the protection of 
its rights in connection with the rail grinder in question. 

This method of advising prospective purchasers of rail grinders of the above facts is adopted for the 
reason that it is the quickest and surest way of disseminating information which the railway industry 
should have. 

The statements made as to the efficiency of the grinder advertised by the company, as stated 
above, are known by the Goldschmidt Thermit Company to be true, for the reason that the entire 
development of the machine was made in the shops of the Goldschmidt Thermit Company. 

Weare prepared to furnish rail grinders promptly, and we shall be glad to supply information as to 


details and prices on request. 
Goldschmidt Thermit 
Company 


WILLIAM C. CUNTZ, General Mer. 


90 West Street, New York 
432-436 Folsom St., San Francisco. 
103 Richmond St., W., Toronto, Ont. 
7300 So. Chicago Ave., Chicago. 
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The Pellissier Rail Grinder 


in operation, while you are at the Chicago Convention. 
It is the one grinder that can do all kinds of rail 


Capacity 
Corrugations in both rails ground out 
at the rate of three feet per minute. 
Rail joints in 5 to 15 minutes. 


Economy 
One company now using the machine 
reports a saving of $20 per day for the 
past 7 months. 


Simplicity 
Look at the illustrations and judge for 
yourself. 


Safety of Operation 
No moving parts with which the op- 
erator can come in contact. 


grinding, corrugations, joints, special work, grooves, etc. 


NOTE THE DETAILS 


Durability 


G. E. fully enclosed motors. 
gears run in oil bath. 
tells the story. 


Worm 
The construction 


Derailers 
See the illustration. A turn of the 
hand wheels and the machine can be 
wheeled out of the way—no turning, no 
lifting, no jacking. 


Usefulness 
Adjustable for grinding any rail or 
special work. Adaptable for wheel grind- 
ing in the car pit. 


Considering Cost, Capacity, Economy, Simplicity, Dur- 


Call at Space 
No. 6Ol—just at left 
of main entrance— 
and see for yourself. 


Pellissier Engineering Co. 
SPRINGFIELD, MASS. 


ability and Operating Expense, it is in a class by itself. 


yard 
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STOW 


Electric 
Railway Specialties 


Backed by 37 years’ successful 
manufacturing experience. 


Stow Track 
Grinder 


In preparing the rails for bonding, the cost Then too, the grinder with flexible shaft has 
many uses around the shop. 

, Our 84-page catalog of Boring and Grinding 
Tools should be on your desk. 


of the work can be reduced and the efficiency 
of the bond increased with this grinder. 


Stow 


Semi - Portable 
Emery Grinder 


One of our money saving 


ery : : Drills holes up to and includ- 
individual drive machines. 


ing 1144” diameter and within 
“Semi-portable” because by loose- 
ning a few bolts it can be moved 
from place to place without regard 
to countershafts or line shafts. 
This and other shop tools is des- 
cribed in our 84-page catalog. 


134” of the ground or corner. 
8 Ss 


Operates on a grounded cir- 
cuit. The portable motor is 
dust and moisture proof and 
eutfit, equipped with flexible 
We are the imventors and largest 


manufacturers of flexible shafts in 
the world. 


: conditions. 
For over a quarter of a century we have been catering to 


electric railways and with their close co-operation have 
developed the complete line as described in our 88-page 
catalog. We will mail you a copy on request. 


shaft, is constructed to render 


long steady service under any 


Write for Catalogs 


The STOW MEG. CO. 
Binghamton, N. Y. 


**Since 187 5’’ 
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Drilling Track with Accuracy 
and Rapidity 


The Above Photograph Shows Five 


Duntley Electric Track Drills 


reaming joint holes on the tracks of the Pittsburgh Railways Company. 
The work is being done with great accuracy and rapidity. 


As evidence of the portability and flexibility of the Duntley Electric 
Track Drill, in eight hours 186 holes were drilled with one track drill. 
This time included the removal of the drilling machinery from the track to 
allow cars to pass, and as the running schedule was every six minutes 
there were more than 75 interruptions to the work during the eight hours. 


A test was made on a section of rail where the cars were not running 
and in a period of 30 minutes 32 holes were drilled. 


Portable Electric Tools jor All Purposes. Write for Bulletins 


Chicago Pneumatic Tool Company 


Branches Everywhere 


General Office, Fisher Building Eastern Office, No. 50 Church St. 
CHICAGO NEW YORK 
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For Rail Bonding * 
AND ALL SHOP AND LINE USES 


there is distinct economy in time, labor and workmanship if your 
forces are provided with 


Barthel Special Apparatus 


Our line of Brazing and Blow Torches comprises apparatus 
from ten gallon pressure tanks, with burners mounted, down to 
baby shop torches. AlJl tanks are brazed, no solder being used mh 
and the burners are of gun-metal thoroughly brazed. oo 

Our Kerosene Babbitt and Solder Furnaces are allowed El 
byInsurance 
Companies and ‘= 
for that reason are b 


pte ; 


Write for details of Bonding apparatus 
and for catalog of Torches. 


A | (\ Globe Gas Light Co. 
Es 25 and 27 Union Street 
BOSTON, MASS. 


Over 
160 Devices 


installed in 


Street Railways 
in the 


U. S. 


Proven Best by Service 


Chicago 


See the live Exhibit 


of | 
CHEATHAM ELECTRIC SWITCHING DEVICES 


In Spaces 119—121 in Convention Hall 
Then watch their operation on the lines of the 
CHICAGO RAILWAYS anv CHICAGO CITY RY. CO. 
“You Will Find It Both Interesting and Profitable” 
For description and illustrated catalog send to 
Cheatham Electric Switching Device Co., Louisville, Ky. 


or Samuel Bowman, _ General Sales Agent, St. Louis, Mo. 
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American Automatic Switches 


ONE of the Three Tower Controls at Williamsburg Bridge Plaza on the Lines of the Brooklyn 
Rapid Transit Co. 


Tower Controls: At congested points such as the above our installa- 
tions lessen costs, relieve congestion, speed up the service. 


Automatic Electric Track Switches 


with patented mercury stuffing box. 
Positively watertight. Absolutely reliable. 


Signal Mechanisms and Crossing Protections 


Complete electric block signal systems. 
Interlocking derail crossing protections. 


American Automatic Switch Company 
103 Park Avenue, New York City Works: Newark, N. J. 
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oat ° q 
be i ip AM ERICAN 4 


There is an identification mark for pure iron—just as 7 
\ there is one for pure silver. 
That mark is “American Ingot Iron” en- / 
closed by the triangle. ; 
XN itis your protection against iron contain- 
ing corrosion-causing impurities. / 


It signifies an iron admirably 
\ adapted to culvert construc- 
tion because of its ability 
\ to indefinitely with- 


stand corrosion— 


\ and more— / 


XK 7 


Lifts GE, Y 
Yfi4 Ug Bly 


Vy Wy, Li EGE 
GILL: 


Arkan i 
sas, Little Rock Indiana, Princeton Micnigan, Bark River 


Dixie Culvert & Metal Co Princeton St i i 

; : 8 : heet Metal Co. B Rk B 
SR ny ay ae jowa, Fart Dodge Michigan, Lansing 
all via, | rkeley ?ort D Apehcrts 1a A 
Pe chet Corrugated Culvert Co. iowa, fie eee ere: re mee sage Re babes Ae 
he orado, Colorado Springs Independence Culvert Co. Inhesota, Minneabeds 
olo. Ingot Iron Pipe & Flume Co. Kansas, Topeka Bl ngescta, ae 
Delaware, Clayton The Rea p Lyle Corrugated Culvert Co. 
Delaware Metal Culvert C te Road Supply & Metal Co. Missouri, Moberl 
Georgla, matantea ve ae Reneieky, Beuchel Corrugated Culvert 64. 
Dixie Culvert & Metal Co. Sentucky Culvert Co. Montana, Missoula 
Illinois, Bloomington Maryland, Havre de Grace Montana Culvert Co. 
Illinois Corrugated Metal Co. Spencer, J. N. Nebraska, Lincoln 
Indiana, Crawfordsville Massachusetts, Palmer Nebraska, Wahoo 

Nebraska Culvert & Mfg. Co. 


W. Q. O’Neall Co. New England Metal Culvert Co. 


NONwWwv "F£Frn'‘ Fo 


i 
S 
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AMERICAN 


® 
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The culverts so marked are corrugated permitting a 
light construction for the great strength necessary 
to stand up under shallow fills on tracks. / 
\ The light weight makes handling and in- 
r stallation easy, and freight bills small. 4 


There is a manufacturer of Amer- jf. 
\ ican Ingot Iron near you, who 


will give full particulars and 
\ prices of American Ingot 
Iron Corrugated Cul- 
\ verts, Plates, / 
Sheets, Roofing 
and Form 
Products. 


Viddaldidddddlddddddddddiyy 


evada, Reno Ohio, Middletow 


n Texas, Dallas 
evada Metal Mfg. Co. American Rolling Mill Co. Atlas Metal Works. 
lew Hampshire, Nashua Ohio Corrugated Culvert Co. Texas, El Paso é 
orth East Metal Culvert Co. Oklahoma, Shawnee Western Metal Mfg. Co. 
ew Jersey, Flemington Oklahoma Corrugated Culvert Co. Texas, Houston 
ennsylvania Metal Culvert Co. Oregon, Portland Lone Star Culvert Co. 
ew York, Auburn Security Vault & Metal Works. tah, Woods Cross 


Utah Metal Culvert Co. 
Virginia, Roanoke : 
Virginia Metal Culvert Co. 


ennsylvania Metal Culvert Co. 
orth Carolina, Greensboro 
orth Carolina Metal Culvert Co. 


Pennsylvania, Warren 
Pennsylvania Metal Culvert Co. 


South Dakota, Sioux Falls Washington, Spokane 
BU aice Phect § tren, Works. Sioux Falls Metal Culvert Co. Spokane Cor. Culvert & Tank Co. 
hio, Elyria Tennessee, Nashville Wisconsin, Eau Claire : 
hio Corrugated Culvert Co. Tennessee Metal Culvert Co. Bark River Bridge & Culvert Co. 
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Cor- 
estable) ert 


L 
AReres 


A 42-Inch “ACME” (Nestable) Cor- 
rugated NO-CO-RO METAL Culvert 
Under an Electric Railway, 


oe SS 


m i ae | e { 


By 
i) 


ACM IE®@ NESTABLD 
Corrugated 


eas oe 
fe. > 

’ le oy2> 
QS epoca UM 
METAL 


ing Pe rmeladel 


CULVERTS 


have, by actual service, proved them- 
selves the most practical and popular 
culvert ever conceived. 

References to railways and other in- 
stitutions which have used “ACMES” 
and are favoring us with “repeat 
orders’? right along, may be had upon 
request. 

We'll do anything consistent to assist 
you in arriving at an intelligent per- 
sonal conclusion regarding the merits 
of “ACME” Culverts. 

Write for our photo-illustrated litera- 
ture, delivered prices, and any special 
information you desire. In any event, 
don’t buy another corrugated Culvert 
without thoroughly investigating the 
“ACME.” 

If you want ordinary riveted corru- 
gated metal culverts ask about our 
“IMPERIAL,” 


THE 
Canton Culvert Co. 


Manufacturers 


Canton, Ohio, U. S.A 


i 
g 
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(Nestabie) 
AL Cul. 
Way 


A 48-Inch “ACME” (Nestable) Cor- 
rugated NO-CO-RO METAL Culvert 
Under an Electric Railway, 
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AMERICAN” 
EEL & WIRE £98: 


“0 


Crown. United States. 
Twin Terminal. 


Soldered. Soldered Stud. 


WE ARE extensive manufac- 
turers of all kinds of stud 
terminal and soldered rail bonds. 
Nothing but pure drawn copper 
enter into their construction. 
These bonds have been developed 
to the highest possible state of 
perfection, the workmanship i is of 
the best, and their design is cor- 
rect for long life and high 
efficiency. We also] make a com- 
plete line of tools for installing rail 
bonds. Catalogue fully illustrating 
rail,bonds sent on application. 


WHITING 
CRANES 


=—Are Built 
For Electric and Hand Power 
Operation in All Capacities 


For work cars, for coal handling, and 
for shop and power house use you will 
find Whiting Electric Cranes effective 
time savers, as well as vital factors in 
reducing expense. They are built for 
every purpose—for standard usage, or 
for special operations. 


Furnished with lifting magnet, or 
grab bucket, if desired. 


Install the Whiting Crane, and you 
will have nothing but commendation 
for the device itself, and the manner in 
which it facilitates shop work of all 
kinds, coal handling, construction work, 
and loading and unloading. 


- Complete Specifications and Prices 
Request. Ask for Catalog 


enna 
4 ean a Wore! ke, 
u ae Sn ea pce AEE oe 


We Make 


Ambricai Wire Rope 


| Aeroplane was and 


Barbed Wire i 
Woven Wire Fencing | 


Strand _.--Fence’Gates 


| Piano Wire 


Mattress Wire 
Weaving Wire 


| Broom Wire 


Fence Wire 


Flat Wire 
_ Flat Cold Rolled Steel 


Wire Hoops 

Electrical Wires and 
Cables 

Rail Bonds 

Bale Ties, Tacks, 

Nails, Staples, Spikes 


Steel Fence Posts 
Concrete Reinforce- }) 


~ ment 


Springs 
Sulphate of Iron 
Poultry Netting 
Wire Rods | 
Juniata Horse Shoes | 
and Calks . 


_ Shafting Cold Trews : 


Steel 
Wire of Every 
Description 


| We lasue separate eatalog for each of these, Gladly furnished upon applention. 


American Steel & Wire Co.’s my Offices 


CHICAGO, 72 West ae Birest. 


Wonca We R, 04 Gro 


Bldg. h 
POLIS, Pioneer Kullding, Si. Paul, 


3! YOR 


DENVER, 


SAL LAKE CITY, 736 South Srd West Sireet, 
United States Steel 2s gra Company 


Sixth and Alder Sts. 


| Kxport Department: New York, 30 Church Stre 
| Paeific Const Department: San freee Naito Bullding. Portlnnd, 


4th Ave. Sout h & Vonn, Mt. 


Los Angeles, Jackson & Central Ave. 
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: er Countries . 


Philadelphia, London. 


H) 
CHICAGO@\ 
GA WAYNE © 


SAN'ERANCISCO 


3\z 


Center of Popul 
’ ho United 


NEW ORLEANS 


Electric Railway Journal 
Serves The Entire Industry 


The fact that the Journal ’s center of circulation is 25 miles southeast of 
Ft. Wayne, Ind., within 190 miles of the center of population of the United States, 
shows how thoroughly the Journal’s circulation covers its field. : 


It is not “sectional”; it makes easier and more profitable the operation of 
electric railways North and South, East and West. 


Ask us to plan a campaign to increase your business among electric railways _ 
the country over. On © 


McGraw Publishing Company, New York: : 


SECTION II 


Poles, lies, 


Crossarms, 


Wood Preservatives 


Index to Advertising Classifications 


Section I-TRACK, including Frogs, Crossings, Switches, Switch Stands, Con- 
struction Tools, Track Equipment and Supplies, Rail Bonds, Paving Material, Cul- 
verts, Bnidges, etc. 

Section II—POLES, TIES, CROSSARMS and WOOD PRESERVATIVES. 

Section III—SIGNAL SYSTEMS, LINE MATERIAL, WIRE, CONDUITS, 
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Section IV—POWER PLANT and SUBSTATION EQUIPMENT and 
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Section V—-EUROPEAN and CANADIAN, MANUFACTURERS, DEAL- 
ERS, CONTRACTORS and ENGINEERS. 

Section VI-ENGINEERING and FINANCIAL, including Engineers and Con-. 
tractors; Banks, Trust Companies and Brokers; Accountants and Auditors; Insurance 
Companies; Detectives; Labor Experts. ; 

Section VII—-REPAIR SHOP. Appliances and Supplies, including Labor-Saving 
Devices and Shop Equipment; Paints and Vamishes; Insulating Material, Impregnat- 
ing Apparatus, ete.; SECOND-HAND EQUIPMENT. 

Section VIIIL—CAR and TRUCK EQUIPMENT, including everything in the 
way of equipment and supplies for Cars and Trucks. 

Section IX—ROLLING STOCK, including Passenger, Express, Freight and 
Work Cars, Trucks, Snow Plows, Sweepers and Sprinklers. 


For Alphabetical Index to Advertisers 
| See page 16 


For Classified Directory of Advertisers 
See pages 18, 20, 22, 24, 26, 28 5 ad 
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But How In Five 
Years? 


Whata Great Manager of a Great Electric 
Railway, Said About Wood Preservation 


A general manager, whose reputation for efficiency is known from ocean to ocean, said in conver- 
sation, substantially, this: 


‘“‘T believe that thorough treatment of ties is a good policy even aside from the direct dollars and 
cents’ saving. For this reason: There always comes a time when expenditures simply have to be re- 
duced. When business is ‘off’ and money is ‘tight.’ With efficiently treated ties, ] know that at 
such times I can safely cut my tie requirements and depend on the longer service given to carry me 
through such a period of depression without serious detriment to the condition of the property.” 


“C-A-WOOD -PRESERVER” 


efficiently preserves not only cross ties, but poles, bridge timbers, and all wood used in railway 
construction. . 


Its use pays in decrease of maintenance and by insuring against constant renewals when it is 
hardest to make them. 


““C-A-WOOD-PRESERVER” is the highest 
quality creosote or carbolineum on the market. It. 
has the quality which makes it stay in the wood. 
And which makes a comparatively small quantity of 
it, applied by inexpensive methods, give far better 
results than large quantities of low grade creosotes 
‘which involve the necessity of expensive treating 
methods. + 


The proof of the accuracy of these statements This ie z section of a yellow pine tie whi 


: . “C-A-WOOD-PRESERVER” and placed 
1S yours for the asking . ; Long Island Railroad, near Jamaica, Ney 


1905, and removed in September, 
the same section, rotted out in ai oo ‘ 


C- -A-W ood - Preserve é 


St. Louis, Mo. 


CHICAGO AUSTIN, TEXAS NEW YORK INDIANAPOLIS 
SALT LAKE CITY—Western Elec. Co. _ DENVER—V 


PEA * Western Electric Company, Pacific Coast 


REGISTERED. SAN FRANCISCO | he LOS ANGELES PORT 
4.5. PATENT OFFICE ‘ yan 
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Carbo Steel Poles 


Practical Because— 
No Creosoting 
See No Lightning Trouble 


aseine, No Concrete Necessary No Breaking 


raentei No Painting Required. No Special Hardware Required 
CHEAPER THAN WOOD 


and the cost of handling is one-half that of wood poles. They save the expense 
of cutting gains, roughing or boring for steps. 


The maintenance is less than one per cent per annum and they will last for 
fifty years. 
vy me 
There is a type for every purpose. 


Ask for our prices on your specifications for railway lighting or trans- 
mission poles. 


Carbo Steel Post Co. 


NEW YORK CHICAGO HEIGHTS, ILL. LOS ANGELES 
30 Church Street. Delta Building 


Better than 
New Poles | 
Twothirds 3 
Cheaper 


A pole ready to fall through 
decay at the ground line must be 
replaced or reinforced. 


Reinforce Your WORN- 
OUT Trolley Poles 


Our method of reinforcing 
tubular iron poles makes 


came Ng sd 


Orr-Reinforcing 


them as durable as new 


This method 1S doubles the life of the pole, costs one- 


third as much as replacement and does 
not interrupt service. 


fully protected 
by patents, and 
those infringing 
will be _ prose- 
cuted. 


Tens of thousands of poles have been 
Orr-Reinforced and not a single com- 
plaint has been received. We think 


T Reinforcing Coge this a remarkable showing. 


Higy-C orbon Steel Bars. 
Portland Cement Grout. 
Information upon request. 
The NEW YORK POLE Company 
G. M. GEST, Gen. Mgr. 


NEW YORK CINCINNATI SAN FRANCISCO 
277 Broadwa y Union Trust Bldg. 503 Market St. 


It’s good enough to show that the 
system is worth investigating. Please 
do so. 


Pittsburgh Reinforcing Pole Co. 
435 Sixth Avenue, Pittsburgh, Pa. 
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Are You A 


Then Install Combination 


Ne, 


aetna 


Design 10128 A Design 10128 Design 10015 Design 10025 


Electric Railway 


New York Office, 90 West Street 
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sressive? 
Light and Trolley Poles 


10026 Design 10036—Four-Arm Design 10127 Design 10127 A 


Design 


uipment Company 


General Office, Cincinnati, Ohio 
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CONCRETE POLES AND PILES 


(PATENTED) 
DON’T ROT. DON’T RUST. EVERLASTING. 
CHEAPER THAN STEEL AND WOODEN POLES. WRITE FOR PRICES. 


CONCRETE POLE CoO., 132 Nassau Street, New York City 


Time Spent Thinking 


about advertising is likely to pay at least as well as time 
spent thinking about any other phase of your business. 
The man who announces that advertising doesn’t cut 
much figure in his business is probably right. 

But that is not saying that advertising might not be a big 
paying factor if anywhere near as much thought were given 
to 1t as 1s given to other business factors. 

Some of the most successful manufacturers represented 
in these pages spend hours in our office talking to adver- 
tising writers, listening to what we have got to say, and 
laying out plans for using publicity in the most effective 
way as a part of their whole selling program. You never 
hear these men say that they could get along just as well 
without advertising. They know better. 


SECTION II] 


Signal Systems, 
Line Material, Insulators, 


Wire, Conduits, 


Electrical Instruments, 
Tower Wagons, Etc. 


Index to Advertising Classifications 


Section I-TRACK, including Frogs, Crossings, Switches, Switch Stands, Con- 
struction Tools, Track Equipment and Supplies, Rail Bonds, Paving Material, Cul- 
verts, Bridges, etc. : 

Section II—POLES, TIES, CROSSARMS and WOOD PRESERVATIVES. 

Section III—SIGNAL SYSTEMS, LINE MATERIAL, WIRE, CONDUITS, 
ELECTRICAL INSTRUMENTS and TOWER WAGONS. 

Section IV—POWER PLANT and SUBSTATION EQUIPMENT and 
SPECIALTIES. 

Section V—EUROPEAN and CANADIAN, MANUFACTURERS, DEAL- 
ERS, CONTRACTORS and ENGINEERS. . 

Section VI-TENGINEERING and FINANCIAL, including Engineers and Con- 
tractors; Banks, Trust Companies and Brokers; Accountants and Auditors; Insurance 
Companies; Detectives; Labor Experts. 
Section VII—REPAIR SHOP Appliances and Supplies, including Labor-Saving 


Devices and Shop Equipment; Paints and Vamishes; Insulating Material, Impregnat- 
ing Apparatus, etc.; SECOND-HAND EQUIPMENT. 

Section VIII—CAR and TRUCK EQUIPMENT, including everything in the 
way of equipment and supplies for Cars and Trucks. 
- Section IX—ROLLING STOCK, including Passenger, Express, Freight and 
Work Cars, Trucks, Snow Plows, Sweepers and Sprinklers. 


For Alphabetical Index to Advertisers 


See page 16 


For Classified Directory of Advertisers 


See pages 18, 20, 22, 24, 26, 28 
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1882 912 


Thirty Years of Success as Designers, 
Engineers and Manufacturers of 


Block Signalling Systems 
and Safety Appliances for 


ELECTRIC ROADS 


AS WELL AS STEAM RAILWAYS 


We Meet Conditions 


and Give Satisfaction 


Che Anion Switch & 


TRADE Signal Co. TRADE 
> 


GENERAL OFFICE AND WORKS: SWISSVALE, PA. By 


SALES DEPARTMENT 
MARK Hudson Terminal Bldg., 30 Church St., New York eee 


DISTRICT OFFICES: 
HUDSON TERMINAL BUILDING 
New York 


PEOPLES GAS BUILDING 
Chicago 
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Three Records 
THE FIRST 


Continuous Track Circuit Signalling on Electric 
Road—still in operation on North Shore R. R., Cal. 


THE LARGEST 


Installation of Track Circuit Signalling—lIllinois 
Traction System 


THE QUICKEST 


Installation of Track Circuit Signalling—Washing- 
ton, Baltimore and Annapolis R. R. 


Take up your signalling problems with us. Deal 
with the largest manufacturers of signalling 
systems and safety appliances for both steam 
and electric railways in the world. The same 
careful attention is given to a one dollar order 
as to one involving a million dollars. 


The Anton Switch & 
x Signal Co. ry 


> GENERAL OFFICE AND WORKS: SWISSVALE, PA 


SALES DEPARTMENT 
MARK Hudson Terminal Bldg., 30 Church St., New York = “8S 


DISTRICT OFFICES: f ; 
HUDSON TERMINAL BUILDING PEOPLES GAS BUILDING 


New York ‘ Chicago 
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emarkable Cab Signal 
Safe and Speedy 


tre SIMMEN 


ailway 


The Simmen System of Railway Signaling re- 
duces the possibility of “man-failure” to a greater 
degree than any other dispatching or train con- 
trol system. 


Primarily, it absolutely eliminates the neces- 
sity of “remembering’—the most prolific cause 
of accidents. 


Forgotten orders. Forgot to look at signals. 
Forgot that extras were out. Forgot to run 
slowly through the fog. Forgot to use caution 
when in doubt as to the next signal indication. 
Forgot this and forgot that. 


The above excuses are only too well kno wae in 
train operation. 


There is no “forgetting” when the Simmen 
System is used. There is nothing for the motor- 
man to forget because there is nothing for him 
to remember. The ever present red and green 
Indianapolis and Cincinnati Installation signals in his cab right before his eyes all the 
time tell him all he needs to know. 


If the signal shows green the motorman keeps right on as long as it stays green, devoting his entire attention to 
running his train. 


If the light flashes red that’s his order to report at the next siding. He can’t fail to get it, he can’t ignore it, 
he can’t forget it. It’s right before his eyes every moment of the time until the order which it conveys has been 
executed. Once the light turns red it stays red until the dispatcher himself “clears” the train by giving it a 
green signal again. 


And epee these signals cannot be obscured by fog, snow or rain. They are completely housed and fully 
protecte 


Contrast this with the involved, ever-changing signal indications, which require the most constant and alert 


attention to the motorman at every crossing, siding, 
station, switch, etc. 


He must not only remember what the last governing 
signal indicated, but he must remember to look for the 
next, and he must remember exactly where the next is 
located so that, failing to see a signal of some kind, he 
may know that something is wrong. And all the while 
operating his train at high speed. 


NORTHEY- 


Sole Licensees in the U. S. 
Dispatcher’s Interlocked Control Switches IN DIANAPOLIS, IND. 
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System Which Enables 


Train Operation 


SYSTEM « 
ignaling 


All this nervous strain and tax on the motor- 
man’s memory is eliminated when the Simmen 
System is used. 


And the dispatcher is equally benefited. Seated 
calmly at his switchboard he can see, by means of 
a graphic needle-point record, every move of 
every train on his road—how fast each train is 
traveling and where it is at any given moment. 


With the single movement of a control switch 
he can flash the signal directly to the motorman 
in his cab, and in this way, by this single, simple 
switch movement, the dispatcher can give a com- 
plete “meet” or advance order. No red tape. No 
semaphore arms for the motorman to see, or pet- Indianapolis and Cincinnati Installation 
haps fail to see. No precious minutes wasted, and 
no possibility of the dispatcher making a mistake and lapping two trains. His own switches won't 
let him—they interlock so that it is impossible to give two opposing trains “proceed” signals without an inter- 
mediate danger or stop signal:becoming effective. Has any system of train operation and control ever reached 
your attention which will half so well safeguard and promote your traffic? 


And with all its remarkable features the Simmen System is one of the simplest railway signaling systems ever 
devised. You will agree with this statement when you learn the technical details of its operation and realize its 
low cost of installation and great economy of maintenance. 


The Simmen System has proven completely successful on the Toronto & York Radical Railway (electric) in 
Canada and a trial installation of 18 miles on the Indianapolis & Cincinnati Traction Company’s lines was so thor- 
oughly satisfactory that it was officially approved by 
the Indiana Railroad Commission and its extension to 
cover the entire Shelbyville Division of the road was 
ordered by the Commission. 


Let us send you a complete description of the Sim- 
men System and its operation. 


PLUMMER, Ltd. 


for the Simmen System 
TORONTO, CANADA Shoe About to Make Contact With Signal Rail 
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| You Get Reliable Indications | 


—day or night—summer or winter — fair weather or 
foul—if you use the 


Chapman Automatic Signal 


See That Semaphore! 


It’s 18” long, 4” wide, painted red and pivoted 
in front of a white background. 

It can be distinctly seen at long distance by 
daylight, and is illuminated at night by a 
hooded electric lamp. 

But—the lamp is not fed from the signal 
circuit, and is not depended upon for signal 
indications. 

If any part of the system is deranged, the sema- 
phore goes to ““danger’’ automatically. 

The semaphore is locked in all positions. 
Every car gets an indication and every indica- 
tion is correct. Besides all this, 


The Initial Cost Is Low 


and maintenance charges are practically negligible. If you’re op- 
erating at speeds not greatly exceeding 30 miles per hour, don’t 
sink a big investment in signals built for high-speed service. Install 
the Chapman, and secure equal protection at greatly reduced cost. 


Chapman Signals are built in two types—absolute block or sin- 
gle-car signals: and multiple-car or counting signals. 


Both types are fully described in the Chapman Signal Book—ask 
_for your copy today. 


Electric Railway Signal Co. 
Charles N. Wood Company 


Be General Sales Agents 
79 MILK STREET ) BOSTON, MASS. 
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—and at 
the 
Lowest 
Cost 


g 


NNT) 


Look at the Diagram 


No higher features of safety have ever been incorporated in contact signals than in the 
Nachod Automatic Signal Type MD. 


_ The signal circuit extends from the feeder at one end of the block thru a revolving 
switch, thru a line wire to the other end of the block to the stop signal magnet, thence to ground. 


(A duplicate circuit—not shown—for traffic in the opposite direction, symmetrical with, 
but entirely separate and independent from the first extends thru the block in the opposite 
direction.) The stop signal, a red light and a red disk, is normally prevented from indicating by 
the continuous energization of a stop signal magnet. Therefore, failure of current in the line, 
grounding of the line, an open or short circuited magnet will produce a stop signal by removing 
energy, the disk dropping to the indicating position by gravity. 7: 


_ When a car takes the block it opens the circuit of the said stop signal magnet, setting the opposing 

signal at stop. When the red disk comes to the indicating position, it closes a circuit thru a separate interlock j 
or answer back wire to the first station, where another magnet is thus energized to display the permissive signal. 

It eer’ absolutely necessary that the opposing signal shall be first set at stop before the permissive signal 

can be given. 


Nachod Automatic Block Signals 


TROLLEY OP FEEDER 


PEIKIUSHDVE SIGNAL LIIC/YLT 
OMSFLAKS WhllTE Of Sh WHET! LIIEP?GHIEO 


CLOSZO WES PED 
ye DSH MAOACAIES 


STOP S/GIVAL [IIC/YLT 
LYSILIPIKS FLED 
DNSHT WIEST 

DL -LIYLP?G/ SLD 


WITERLOCK = Wif?PE 


C/A Le, 


PEVOLVIIVG SWITES) SYOPTIALLY CLOSLO, OFL/YED = 
OWE STEP AI A THIELE LY LAC/7 ENTERING CAP 


The basis of design of the signal circuits is fundamentally correct, and derangements of circuits or of apparatus will cause 


the display of stop signals. den 
Combined with these high safety features, Nachod Signals have remarkable flexibility to cover abnormal car movenients. 
They are reliable in operation, independent of weather conditions and require but little maintenance. 
See Nachod Signals in operation at the Chicago Convention and bring along your problems for solution. 


Nachod Signal Co. 


214 So. 12th St. Philadelphia 
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INGLE TRA 


for passengers, equipment and schedules is an accom- 
plished fact on hundreds of roads which have installed 


U. S. AUTOMATIC 


m ill a 
uN S gNiITED STATE. 
uectme BISNAL CG, | 


] cYRIC SIGNA | 
og ee, 


| lwest NEWTON, mass |}))| 
Vel PyYPE-K. 
a : 


j WEST NEWTON MASS | 


Type G 

$ | OO will purchase absolute protection for 
one single track section between sid- 

ings with this type used without the semaphore discs 
and with but two trolley switches included. For 
$190 two signal boxes with the red and green lights will be furnished 
and two trolley switches. Semaphore discs can be added later if de- 
sired. This is not a car-counting signal, but for one car operation it 
is the simplest, safest and most dependable signal that can be pur- 
chased. Unquestionable safety at $190 per block. There is no other 
automatic signal of so low cost to be had. It gives certain protection 
for a small investment, and maintenance cost is practically nothing. 
It can’t give a false clear indicator. Thousands of this type are in 
use. One system has over 600; two other systems have over 300 


each. 
Type H 


This operates on the same general principle as Type G but is a car- 
counting signal, allowing any predetermined number of cars to enter 
the block. Both light and semaphore indicators are used. It is im- 
possible to count a car out of the block except by the proper car 


movement. 
Type HK-2 


is similar to Type K but has an additional red signal disc near the bot- 


tom of the main signal box. This signal disc operates together with 
the red light as a danger indication. 


Investigate U. S. Electric Signals—over 4000 in 
use and never a collision reported. ; 


United States Electric 


WEST NEVN 
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KR SAFET 


The list of installations includes the largest, best managed, 
most progressive roads in the United States and abroad. 


UNITED STATES 


f ELECTRIC SIGNAL CO 


WEST NEWTON MASS 


TYPE L 


Type L 
An illuminated three-position semaphore blade 24” x 4” furnishes the 
signal indications. This is a perfect signal, night and day, at 1500 
feet. Adapted for city or suburban service. 


Spacing Signal 


For a single or double track curves and grades or for use on bridges 
and elevated structures where spacing has to be observed. Operates 
by trolley, switch or on private way, by track relay. Also useful as a 
stub-end siding or terminal signal. 


U. S. Interurban Type 


A forty-two inch semaphore arm operating in three positions with cor- 

responding colored lights, red, green and orange. Operated through a 
| track relay from insulated sections of rail. Uses trolley current offered 
= for high speed interurban service after development in shop and 
field for over three years. Price is far below the continuous 
track circuit system. 


See them at the convention—Spaces 415-417-419, 
or write for a _ set of descriptive bulletins. 


Signal Company 


TON, MASS. 


: 


’ 
7 
: 
; 
| 


HS 
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HE way is clear for every inter- 
urban road to operate more 
cars over their lines at greater 

speed and with greater safety. 


The way is clear for them to 
secure more traffic and to hold it. 


The way is clear to secure the co- 
operation of the traveling public 
through improving schedules and 
providing unquestionably safe 
travel. 


The way is clear for financiers to 
protect their investment against 
sudden depreciation. 


The clear way is the installation 
of the G. R. S. Continuous Track 
Circuit Automatic Block Signals. 


“That is true—but look how 


much it costs’’ is the stereotyped 
remark in dismissing the subject. 


G 


ENERAL 


SAN FRANCISCO 
Monadnock Building 
681 Market Street 
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‘The Way 


But look how much it saves—and 
look what it paves the way for. 


Look how little it costs. For ex- 
ample, the actual operating and 
maintenance figures of an extensive 
G. R.S. System of Automatic Block 
Signals upon a western electric road 
for the year 1911 was 12c. per mile 
per day. Considering the protection 
to the property, the increase of track 
capacity, the improvement in ser- 
vice and the advertising value 
secured, an installation of G. R. S. 
Automatic Block Signals is one of 
the best investments you can make. 


We will, without obligation on 
your part, outline a plan showing 
exactly what investment is necessary 
for you to adopt the “‘clear way.”’ 
Get the facts either by writing us 
or calling at our exhibit (Booth 
401-3-5 and 7) during the Chicago 
Convention. 


Raa 


ROCHESTER, 


CHICAGO 
Peoples Gas Building 
122 S. Michigan Avenue 
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is Clear 


Some Recent Electric Railway Installations 


Indiana Union Trac. .Co. 


Terre Haute, Indianapolis & Eastern Traction Company Lehigh Valley Transit Company 


SIGNAL COMPANY 


MONTREAL NEW YORK 
Eastern Township Bank Building Liberty Tower Building : 
263 St. James Street 55 Liberty Street ae ; 
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West-End Vermillion Signal on the Lake Shore Elec. Ry. set at danger 


Signals Worth Installing 


If you are not operating your line at high speed today, the time 
is liable to come in the near future when you will find it desir- 
able to do so either as a part of a through system or otherwise. 


Be prepared, by installing our Dependable signals, which not 
only operate satisfactorily when cars are moving slowly, but also 
when running sixty miles or more per hour. 


They are always visible to your Employees and Patrons, thus 
inspiring in them the confidence that you are doing everything 
in your power for their protection. 


Get details now, and our 
booklet, also look for our 


Exhibit at Space 422, Chi- 
cago Convention. 


At the Convention you can 
see them in actual opera- 
tion. 


The Trolley Contactor 


The Automatic Signal & Appliance Co., 
Electric Bldg., Cleveland, O. 


ve 
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Dossert Insulated Connectors for Railway 
Signaling Systems — 


DETAIL OF DOSSPRT Pee cov- 
R FOR 2 WAY CONNECTOR 


Insulating covers can now be fur- 
nished for all sizes of 2-way con- 
nectors up to 250,000 C.M. 


iets of new Dossert insulating cover, for 3-way con- 
ctor, for wires vganels 1g free No. 4 to No. 14, 


CABLE TAP 


_These connectors will be fur- 
nished to tap from any size Main A Dossert Lug, adopted by a large Electric Lighting 
to any size Branch. No cutting of Guertane as standard for connections to storage batteries 


the cable. Save their cost in cable. 
Safe and Efficient Terminals for Large Storage Batteries 


A splice made by means of a Dossert Connector will not heat as much as 
the cable which it connects when the cable is heavily overloaded. 


Taps from Aluminum Feeders to Copper Branch Connectors 
Connectors for Rope and Asbestos Cored Cables 
Connectors for THIRD RAIL FEEDERS 


Connectors for Conductors of all sorts—Stranded, Solid, Flat 
Strips, Blocks, Tubing, Studs, etc. 


Write for Catalogue Number Five 


DOSSERT & COMPANY 


H. B. LOGAN, President 7 
242 West 41st Street - - - NEW YORK 
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Trolley 
Its Tough 


Put up a section of ‘“‘Phono-Electric’’ 


on the hardest spot in your line—it’s the 


1t. 


practical test that counts. 


Write us about 


North American Copper Company 
164 Front Street, New York, U.S. A. 


The Equipment & E 
2 and 3 Norfolk St., Stran 


BRIDGEPORT B 


BRIDGEPORT 
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It Lasts Longest 


When you place your next order for trol- 
ley wire make sure you specify “‘Phono- 
Electric.”’ It is a trolley wire that will give 


you service. Write. 


Pierson, Roeding & Company 
San Francisco, Portland, Seattle, Los Angeles 


ngineering Company 
d, W. C., London, England 


RASS COMPANY 


CONNECTICUT 
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© O 


When Quality is Sought 
and Service Placed 
Before Price 


INVESTIGATE OUR PRODUCTS 


Trolley Wire—Round, Grooved and 
Figure “8” Sections 


Star Brand Weatherproof Feeder Wires and 
Cables. Magnet Wire—round, square and 
rectangular. Paper and Rubber Insulated 
Underground Power and Lighting Cables. 


netics Electrical Vor 


PHILLIPSDALE, Reals 


New York San Francisco 
Boston Cincinnati 


Chicago Seattle 
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acti 


vig 
Ste eee ee 


UE JUNCTION INTERLOCKING—NEW YORK, WESTCHESTER & BOSTON RAILWAY 
Kerite insulated 
afety, reliability 
ice has shown them to possess. 


COLUMBUS AVEN 
In the signal installation of the New York, Westchester & Boston Railway, 
wires and cables are used exclusively—on account of those qualities of s 
and economy, which a half century of successful serv 
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Aluminum 


For 


Railway Feeders 


Nets eee is being used more and more 
for electrical conductors because it offers 
a 50 per cent reduction in feeder weight 
and with equal conductivity and strength of 
copper. 


Joints of aluminum feeders are easily, quickly 
and economically made. 


On many electric railways, poles are re- 
quired to carry cables weighing many tons. 
By cutting this load in half you greatly increase 
the life of the pole line and eliminate the 
danger of its falling in times of heavy storms. 


Our 25-page booklet ‘lets you in” on the 
finer points of aluminum. Sent you the same 
day we receive your name and address. 


Aluminum Company of America 
Pittsburgh, Pa. 


NEW YORK BOSTON CHICAGO SAN FRANCISCO 
99 John St. 131 State St. Old Colony Bldg. Monadnock Bldg. (Pierson, Roeding & Co.) 


Manufacturers 


Aluminum Ingots, Sheets, Wire, Bars 
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TRADE MARK. 
REG, U.S. PATENT OFFICE. 


The STANDARD for RUBBER INSULATION 


Remove all doubt 
—specify OKONITE 


It is characteristic of OKONITE 
Insulated Wires and Cables that 
they show uniformly higher elec- 
trical resistance than any other 
Wire on the market. 


Made in but one grade—the BEST 


LOOK FOR THE RIDGE 


The distinguishing mark of genuine Okonite * 


THE OKONITE COMPANY 


253 Broadway, New York 


Central Electric Company, Chicago, Ill. 


General Western Agents 


Pettingell-Andrews Co., Boston, Mass. Novelty Electric Co., Philadelphia, Pa. 


F. D. Lawrence Electric Co., Cincinnati, Ohio. 
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REPLACE TIE WIRES WITH CLARK CLAMPS 
CLAMPS 


for pin or suspension insulators, 
of Red Bronze or Shera:dized Mall. 
Iron. For rigid or flexible con- 
struction. For straight lines or 
angles. 


Overhead Clamping Sets 


for railroad right-of way. ee Patented 


Patented 


CLARK &7':: Splicing Sleeve 


used on Copper Transmission lines and TINNED 
SLEEVES on steel ground lines. Keokuk-St. Louis 
Lines (Mississippi Development), Electrified lines 
of Southern Pacific Co. and Long Island R..R. 
Strength Guaranteed. They’re no experiment. 
They’re used, yes, and widely. 


CLARK 222° Connectors 


Suspension Insulator Clamps, Guy Clamps, High 
Tension Switches, Branch Tees, or Special Devices 
or Castings to Customer’s Specifications. 


Clark Electric & Mfg. Co., Singer Building, New York 


“Transmission Line Specialists and Engineers ” 


Patented 
USED ON STEEL MESSEN- 
GER LINES OF SOUTHERN 


PACIFIC CO. Patented 


Steel Transmission and Crossing Structures, Flexible Trans- 
mission Structures, Catenary Bridges and Cross Span Poles 


If you are interested in this type 
of construction we will be pleased to 
hear from you and send you our 
catalogs and information. 


Three Track Catenary Bridges on 
Hoosac Tunnel Electrification. 


Archbold-Brady Co. 


Single Circuit, 33,000-volt ‘A”’ Engineers @ Contractors Double Circuit 60,000-volt_ “A” 


Frames on line of Berkshire Street 


Railway, Pittsfield, Mass. Frames on line of Keene Gas & . 


Electric Co., Keene, N. H. One 
SYRACUSE, N. Y. : circuit and ground wire being in 
place. 
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REMINDER 
OF A 


READY-TO-SHIP 


STOCK OF 


Shipping J-M Fibre Conduit 


J-M Fibre Conduit 


‘The Strongest Conduit Made” 


Careful machining insuring perfect joints. 
A material that combines lightness in weight, strength, 
smooth bore, rigid inspection before shipment, tells the 
story of J-M Fibre Conduit, which is furnished with Bell or 
Straight joints, in four styles, viz:— 
Socket—Drive—Sleeve—Screw 
Sicha: ira Soe Meare 54” lengths 
Sig ome Ee epee eee 60” lengths 


Our nearest branch will be pleased to supply any additional information. 


H. W. JOHNS-MANVILLE CO. 


Manufacturers of Asbestos ASBESTOS: Asbestos Roofings, Packings, 
and Magnesia Products ) Electrical Supplies, Etc. 

Indianapolis Milwaukee Oklahoma City Richmond, Va. Seattle 
rtite a re Detroit Kansas City Minneapolis Omaha ’ Rochester Syracuse 
Baltimore Cincinnati Duluth Los Angeles Newark, N. J. Philadelphia St. Louis Tacoma 
Birmingham Cleveland Houghton Louisville New Orleans i Pittsburgh St. Paul Washington 
Boston Dallas Houston Memphis New York Portland, Ore. San Francisco Wilkes-Barre 

For Canada :—THE CANADIAN H. W. JOHNS-MANVILLE CO., LIMITED. 
Montreal, Que. Winnipeg, Man. Vancouver, B. C, 
Toronto, Ont. For Great Britain and Continent of Burope: 


TURNERS & MANVILLE, LTD., Hopetoun House, 5, Lloyds Ave., London, B. C. 1825 
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MALLEABLE IRON 
~ LINE MATERIAL 


TRADE 


is constructed so that the 
severest conditions that 
may occur are economically 
coped with. 


Take as an example the 
insulated adjustable cross- 
ing shown. The main 
structure is of tough close- 


AETNA INSULATION grained malleable iron, the 
arms having a “U” shaped 

cross section which effec- 

LINE MATERIA L tively oppose the strain of 
the trolley wire and the 


blows of the wheel. The 
bronze approach ears are 
pivoted to the main casting 
so that they rise slightly 
as the trolley wheel ap- 
proaches — greatly lessen- 
ing the damaging effect. 
When you buy insulation een ee ie eae nee 
i eee ue Tie & pate Omer our exhibit spaces at the 
line material specify Chicago convention. 
AETNA as an assurance 
of getting the most dur- 
able and lasting that money 
can buy. 


owes its twenty years of 
recognized superiority to 
the Aetna Insulation that 
forms its basis. 


All Aetna material and 
other Anderson specialties 
including trolley wheels, 
harps, poles and bases, sec- 
tion switches, sanders and 
other equipment will be 
shown in our exhibit spaces 
at the Chicago convention. 
Make booth No. 70 your 
headquarters. 


Albert & J. M. Anderson Mfg. Co. 


289-293 A Street Established 1877 Boston, Mass., U. S. A. 


BRANCHES; AGENCIES: 
New York, 135 Broadway St. Louis, T. C. White. 
ral bee Chicago, 105 So. Dearborn Street Kansas City, Moss and Satterlee. aw a 
a Philadelphia. 427 Real Estate Trust Bldg. Glens Falle, N. Ys John G, Phillips 


London, Moorgate Station Chambers Denver, Northwestern Supply Co. 
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ONTFORNT PRFICIENCY. 
Selluvilily “Long Life- Ecomical Maintenance 
) “of 17 BG: Equipment 


Our success has been built and pening 
upon those essential qualities of | 


OVERHEAD LINE MATERIAL. 


Your orders to us will continue to be ped : 
by all that is implied by the term os — 


SERVICE 


Correct Design __ Finished Workninaane 
Best in Material | Consistent Prices — 
Variety of Patterns. _ Prompt Sihemenis a : 


Each order eee our best Pevica! “We 
expect it to “talk” for your continued purchases. 


Our catalog is the best text book fo) use in 
placing orders. | 


INDIANAPOLIS AD ASS emuney 


| ois EMichigan'st. INDIANAPODIS Uren: 
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Special Applications of 
G. V. Electric Trucks 


As the oldest and largest makers of electric commercial 
vehicles, the General Vehicle Company manufactures 
Emergency Wagons, Tower Wagons, Pump Wagons, Meter Wagons, 
Winch-Equipped Trucks, Hoist- 
Equipped Trucks and several types 
of Industrial Trucks. 


G. V. Emergency Wagons 
Are quicker, surer and cheaper than horse- 
drawn wagons for this purpose. The vehicle 
shown is mounted on G. V. standard 2-ton 
chassis. Carries full complement of emer- 
gency tools and from two to four men. 
Speed up to 15 miles per hour. 


G. V. Tower Wagons 


Mounted on 2-ton chassis. Speed 9 miles, mileage 
40 to 45. Used by Lehigh Valley ‘Traction 
Company, Rio De Janerio Tramway Light & 
Power Company, United Electric Light & Power 
Company, New York, Southern,;California Edison 
Company, Southern Pacific Railay. and. Milwau- 
kee Elec. Rwy. & Light Co. 2 ae i 


G. V. Pump. ‘Wagona 
Mounted on 1-ton chassis. Several in use do. the 
work of two to four horses and six men.” With 
special battery and’ motor direct connected toa 
Jager Rotary Pump will lift 100.gallons per minute 
from deepest manhole, or 180,000 gallons of water 
on a single battery. charge. an tok 


G. V. Industrial Trucks a 
Capacity. 2000 Ibs.’ Weight 1750 Ibs. Speed 7 
miles, mileage 25 miles. Cost of.current as low as 
‘te. per mile. Truck can climb 20% grade, loaded. 
Type shown is 4-ft. x 7 ft. Under -favorable con- 
ditions one truck will displace’*45 small hand: 
trucks. Already used by Railway and Steamship 
companies, Textile Mills and Manufacturing plants. 


Complete specifications and further data on any 
of the above machines cheerfully furnished on re- 
quest. Ninety-seven Central Stations and Street 
Railways use over 400 G. V. Trucks. 


Write for Cerslopies 62. 


GENERAL VEHICLE COMPANY 


Principal Office and Factory: LONG ISLAND CITY, N. Y. 
NEW YORK CHICAGO BOSTON = PHILADELPHIA ST. LOUIS. 


- 
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Atlantic Electric Trucks 


are excellently adapted for use as tower wagons, wreck wagons, maintenance 


of way wagons, or for any other electric railway work demanding reliable, 
economical haulage. 


We are prepared to build bodies to your specifications, or to deliver the bare 
chassis to you for use with such body as you wish to build. 


Atlantic Electric Trucks are the result of several years of special study of 
motor truck designing 7 
and transportation, 
and are superior in de- 
sign and construction 
to anything so far pro- 
duced in the commer- 
cial electric field. 


Built in capacities of 
fee =52and 5 tons, 
equipped with Exide 
Lead or Edison 


Batteries. 


Atlantic 


Vehicle 
Company 


New York Boston 
1600 Broadway 10 P.O. Square 


Works: Newark, N. J. 


Ask for descriptive 
catalog and prices. 


: 
7 ie oe a 


z= cd 
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THERE’S DECIDED ECONOMY 
IN PROPERLY EQUIPPING YOUR 
MEN WITH A COMPLETE 


SET OF GOOD TOOLS 


aul The character of the work your men turn 
out is governed by the character of the 

CHICAGO GRIP. tools they use. 
If properly equipped with good tools, a 
workman will work with good-will and accomplish more. 


For All Sizes of Bare and Insulated Wire. 


KLEIN TOOLS 


have been the choice of electricians, construction men and 
linemen for half a century. 


Many who have risen to responsible positions in their chosen fie'ds of 
work served their apprenticeship with, and still ‘‘swear by’”’ Klein Tools. 


We will be pleased to send any one interested a copy of our latest catalog 
which contains list numbers, illustrations and prices of our full line. 


MATHIAS KLEIN & SONS “aes 


Station U25 CHICAGO Klein's Parallel Screw-Clamp for Trolley 


ire, 


Peerless Rail Bond Tester 


Without an Equal for 


SIMPLICITY OF OPERATION 
ACCURACY OF RESULTS 


The Bierce Anchor 


DURABILITY OF SERVICE The Anchor To Tie To— 
ee One Solid Piece 
PEERLESS DIRECT READING 
BOND TESTER The ae Wiles 
15,000 Pounds Won’t 
Move Them 


In recent tests it has 
shown a greater holding 
Power than any other 
anchor. Holds in any 
soil whether sand, loam 
or gravel. 


Quick and easy to in- 
stall. <A trial order will 
convince you. Made in 
two sizes, 8” for ordi- 
nary work 12” for very 
heavy strains. 


Manufactured by 


THE SPECIALTY DEVICE CO. 


Write for Booklet E CINCINNATI, O. 


Peerless Rail Bond Tester Send for Bulletin 


Thompson-Levering Company °*'!3¢¢!phia 
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This Board 

Will Be On 

. “ Exhibit in 
ih: oj} the Western 
alike: Electric Co. 


Booth, Nos. 414-416 
_Chicago Convention 
October 7-11 


_ NITRA DEZ 


LECTRO! DSE- 


dt Ja aK 
REGU. S.PAT. “OFF. MU AEREIGN cone 


“Electrose”’ Standard Prod- 
4. - 8 | ucts are: Line Insulators 
= ; ' po | (single and multipart). Sus- 
J 


pension Disk type, Hood type, 
Thimble type, Pin type, and 
we = ; Crossarm Supported type. In- 
df: —_ [ sulator Pins. “Safety” Strain 
si Insulators. Disk, Thimble and 
Hood type “Safety” Strain 
Insulators; Spool type Strain 
Insulators. Rod type Strain 
Insulators, and _ Insulating 
Strains. Bushings. Catenary 
Spools. Insulated Bolts. En- 
trance Tubes, Single and Mul- 
tipart. Insulated Turnbuckles. 
Transformer Bushings. Floor 
Tubes. Insulating Hangers. 
Cable Spools. Oil Switch 
Bushings, Single and Multi- 
part Bushings. Bulkhead, 
ER EEEEEGE EEE SE lan’ Water and Gas tight Locking 
Bushings and “Connectors. 
Sheets, Insulating Barriers, 
a 3 4 Switch Handles, etc., etc., 
JESS ROSE ERE REESE ES : etc. 
Insulators and Insulating 
parts and devices of special 
sizes and forms designed, and 
made to order. 


wu) - hey 
INSULATORS 1000 10.1000 000 VoLTS _ 


a 


& 
* 


> 
- 


ed ae 


LO BORB RODS BB 


a 


Saad 


we 


—_ 
bd 
* 
= 
3 
* 


* mnie oo) 


Sole Manufacturers Louis Steinberger’s Patents 
60-72 Washington St. 2 é 
Electrose Mfg.Co. ,_, yea ING 


66-76 Front Street Also For Sale By 

t St. Loui Oma Los Angeles 

D Bara oo anne Minneapolis Weste rn Electric Co Kanaas City Oriaberna City Salt Lake City 
Philadelphia Chicago a Snr San Francisco Seattle 


li Milwauls os allas Oakland Portland 
itnineg Saat os ra Antwerp London Berlin Paris Johannesburg 
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! High Speed THE RYMCO Automatic 
TROLLEY SWITCH 


Designed to provide a continuous overhead circuit at passing points, regardless of whether the siding or main 
track is used, and without in any way interfering with the unobstructed passage of the trolley wheel at high speed on 
the main line. 

The means by which this is accomplished will be apparent upon reference to the illustration, which shows posi- 
tion of tongue when not in use and also when pulled int> engagement with main line for taking siding, the throwing 
of the track. switch lever providing the proper adjustment through the agency of bell cranks and levers and 
three connecting pull rods, the lower pull rod being bolted direct to bridle rod of track switch, while the top rod 
is connected with a bolt on tongue, which passes up through the metal hood.and operates in slot provided ir. 
same. 

This metal hood is bolted to a double hanger on the mast arm, insuring rigidity and affording protection to all 
working parts. The equipment includes the necessary rods, clevises, bell cranks, wood strain. insulators, turnbuckles, 
bolts, etc., being complete in every detail and ready for immediate installation. Its use will cause an actual saving of 
from 150 to 200 ft. of excess trolley wire at every siding, 
enough to offset most of its first cost, and will show a 
remarkable increase in efficiency of service as compared 


Tongue in Position for Main Line Travel 


with older methods. It does away with the necessity of 
transferring the trolley wheel, an operation which not only 
represents an appreciable loss of time, but is conceded to be 
one of the possible causes of accidents at sidings owing to 
the fact that the car is necessarily in absolute darkness 
during the transfer of the trolley wheel. The Rymco trol- 
ley switch overcomes these evils. There is no loss of time, 


Tongue Thrown for Taking Siding 


no loss of contact between trolley wire and wheel, head- 
light and car lights burn without interruption; the time 
and trouble incident to taking the siding is reduced to a 
minimum, and the conductor has better opportunity to at- 
tend to his regular duties without having to “fish” for an 
evasive trolley wire that is not always easy to land even 
under ideal conditions. 


THE RAILWAY MATERIALS CO. 


RAILWAY EXCHANGE SINGER BUILDING 
CHICAGO NEW YORK 


aa” o 
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Victor Service plus 
Victor Insulators 


make a combination that 
has no equal for solving 
standards and special 
insulation problems 


On the 33000 volt 3 phase 60 cycle 
line of the Virginia Ry. & Power 
Company, Victor Insulators were 
found to be preeminently suited to 
the work. Victor service had 
evolved asuspension type porcelain 
insulator with a copper shield 
which, by insuring the electro- 
static balance of the insulator, 
eliminates hissing at the ordinary 


voltage. Tests showed that one | 


of these insulators could not flash 
over under 80000 volts. 


Other Examples 


of how Victor Service is constantly 
developing new insulator feat-— 
ures are numerous. ‘The Nichol- 


Nicholson Arcing Biss in Service on Lines 0 


f Niagara, Lockport 
Ontario Power Co. : 
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Richmond Power Improvements—Transmission Tower 


son Arcing Ring (Patented) is 
one. ~It’s a simple, effective pro- 
tection device for high-tension 
lines. It avoids burning off the 
line and cracking or destroying 
insulators by removing the heat of 
the arc from the insulator. 


It is of special advantage on inac- 
cessible portions of a line, avoid- 
ing expensive and time-consuming 
insulator replacement. 


Have you the new 
Insulator Book? 


The Locke 
Insulator Mfg. Co. 


VICTOR, N. Y. 
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SEE THE 


Teats on the Petticoat 


They take all the moisture from 
the inner and outer surface of the 
insulator and keep the pin dry 


2’Top GROOVE \E=—= 
|S HIGH 
3/4 DIAMETER 


Hemingray Glass Company 


Established 1848 
Incorporated sero} Covington, Ky. 


Factories - - - - MUNCIE, INDIANA 


The Outdoor Type 


Substation Ky 


Shown at the 
Convention 


in the Westinghouse 
Company’s exhibit was 
made possible by the 
perfecting of the 


Burke Line 
of Horn Type Switches 


Fuses and Arresters. They open up methods for 
economy—impossible with other types and at ex- 
tremely low first cost. Get the details of this 
equipment and also of 


The Burke Commutator Slotting Tool 


by writing for descriptive circulars. 


Made In Single, 
Double and Triple 
Pole 


Railway & Industrial Engineering Co. 
PITTSBURGH, PA. 
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When you don’t know, 


find out how your sales origi- 
nate. Every sale, to start 
with, is merely a germ. Dis- 
cover the source of the in- 
quiries. And when a cus- 
tomer seems to know about 
your product before you tell 
him, find out where he got 
the information. 


We have a selfish motive 
in making this suggestion, 
but nevertheless it is a good 
one from the manufacturer’s 
point of view. 


Just how and where Journal 
advertising is the means of 
creating buying interest in a 
product is something that 
concerns the manufacturer of 
that product even more than 
it concerns us. That’s why 
we say, find out whenever 
possible the source, the start- 
ing point, of every sale, es- 
pecially those to new cus- 
tomers. 


If every manufacturer 
would do this he would have 
information of great value in 
forming and carrying out his 
sales programme. He would 
discover among other things 
that Journal advertising is a 
sales factor not to be ignored 
or thought of only casually, 
but something to be very 
carefully considered in con- 
nection with the marketing 
of everything used by electric 
railways. 


“SECTION IV 


— “4 


Power Plant 


and Substation 


: 
| 


Equipment and Specialties 


Index to Advertising Classifications 


Section I-TRACK, including Frogs, Crossings, Switches, Switch Stands, Con- 
struction Tools, Track Equipment and Supplies, Rail Bonds, Paving Material, Cul-' 
verts, Bridges, etc. , 

Section IIH-POLES, TIES, CROSSARMS and WOOD PRESERVATIVES. 

Section III—SIGNAL SYSTEMS, LINE MATERIAL, WIRE, CONDUITS, 
ELECTRICAL INSTRUMENTS and TOWER WAGONS, 

Section IV—POWER PLANT and SUBSTATION EQUIPMENT and 
SPECIALTIES. sae 

Section V—EUROPEAN and CANADIAN, MANUFACTURERS, DEAL- 
ERS, CONTRACTORS and ENGINEERS. 

Section VI-ENGINEERING and FINANCIAL, including Engineers and Con- 
tractors; Banks, Trust Companies and Brokers; Accountants ad Auditors; Insurance 
Companies; Detectives; Labor Experts. 

Section VIIL—REPAIR SHOP Appliances and Supplies, including Labor-Saving 
Devices and Shop Equipment; Paints and Vamishes; Insulating Matenal, Impregnat- 
ing Apparatus, etc; SECOND-HAND EQUIPMENT. 

Section VIIIL—CAR and TRUCK EQUIPMENT, including everything in the 

~ way of equipment and supplies for Cars and Trucks. 

Section IX—ROLLING STOCK, including Passenger, Express, Freight and 
Work Cars, Trucks, Snow Plows, Sweepers and Sprinklers. 


For Alphabetical Index to Advertisers 


See page 16 


For Classified Directory of Advertisers 
; Bee pages 18, 20, 22, 24, 26,28 


idl dade 
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Getting the Most 
out of Equipment 


and Men 


consists of getting the right view- 
point. 


Take the matter of lubrication. 


Under your present system the 
men feel that improvement is im- 
possible. They have been too 
close to the proposition to see any 
weak points. 


Get an outside viewpoint from 
one who is expert on lubricating 
problems and then notice the in- 
creased efficiency. That is why 


Galena Oils *», 
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Galena Service 


combined are able to reduce lubri- 
cating costs. 


That is why we can come to you 
with a contract guaranteeing to lub- 
ricate everything that needs lubri- 
cating on your road for 10% less 
than you are now doing it with 
other oils. 


Galena experts instruct your men 
and work with them until efficient 
standards of lubrication are thor- 
oughly rooted. ‘Their work and ad- 
vice saves money in many directions. 


Why not get the details of how 
much we will contract to save for 
your road. 


Galena-Signal Oil Co. 


Franklin, Pa. 


. 
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BUCKEYE $723 ENGINES 


For Exacting Service in the Power House 


Heavy Duty Class 
B Tandem Com- 
pound Built in 
Horse Powers from 


60 to 800 


BUCKEYE STEAM ENGINES 


are eminently suited to electric railway work because of the ease with which mo- 
mentary overloads are carried and their reliability on 24 hour a day work. 


The close regulation obtained especially adapts them to this field, whether direct 
connected or belted to alternating or direct current generators. [Exceptional weight 
and strength of each part, large wearing surfaces, insure long service and low cost 
of maintenance. Built simple or compound, condensing or non-condensing, hori- 
zontal or vertical, in horsepowers from 30 up. 


Double Acting 
Tandem Gas En- 
gine Built in Horse 
Powers from 150 up 


BUCKEYE GAS ENGINES 


owing to their design can be successfully direct connected to alternating current gen- 
erators without use of expensive fle exible couplings. Because of the scientific mixing 


and governing system, they operate with equal facility on all gases, né itural, pro- 


ducer, furnace or illuminating. The governing system not only insures superior reg- 
ulation, but makes excellent fuel economy possible on light as well as heavy loads. 
Each engine is erected and carefully tested before shipping. Horsepowers from 50 up. 


When you need power, write us. 


BUCKEYE ENGINE COMPANY 


SALEM, OHIO 
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are now used in 
many Electric 
Railway Power 
Houses for reasons 
stated here. 


Henion & Hubbell, Chicago. 

Harris Pump & Supply Co., Pittsburgh. 
Ralph B. Carter Co., New York. 

Root, Neal & Co., Buffalo. 

English Iron Works Co., Kansas City, Mo. 


Because, for the handling of Cooling 
water, Boiler water, Condensing water, 
etc., they deliver an even and continuous 
flow at extremely low operating cost. 


Because an occasional oiling is about all 
the attention necessary. When motor 
driven, Deming Pumps are almost auto- 
matic. 


Because of their mechanical features of 
superiority and excellence. 


Correspondence or a personal interview 
will quickly convince you of Deming 
efficiency. 


We illustrate our double acting triplex 
piston pump for medium service. 


Tell us the conditions under which the 
pump is to operate, and we will gladly 
recommend an outfit to suit your exact 
requirements. 


The Deming Company, Salem, Ohio, U.S.A. 


Electrical Pumping Department 


Manufacturers of Hand and Power Pumps for All Uses. 


General Distributing Houses: 


W. P. Dallett, Philadelphia. 
Chas. J. Jager Co., Boston, 

Hendrie & Bolthoff Mfg. & Supply Co., Denver. 
Moran Engineering Co., Seattle. 
Norman B. Miller Co., San Francisco. 
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_Disinterested 
Testimony 


has sold more Steam Turbines for Allis-Chalmers Company 

than any other selling force. A satisfied user never hesitates to 

recommend his machinery to anyone looking for information on the 
equipment which he has installed. He will pass the merits of his 
equipment to his neighbors, his friends, and furnish anyone seeking un- 


biased opinion with advice. Get in touch with disinterested information on 


Allis-Chalmers Steam Turbines 


Such information can readily be obtained from any user in your neighbor- 
hood. If you do not know of any such installation we will be glad to furnish 
you with a list of users in your vicinity. Allis-Chalmers Steam Turbines 
have proven economical and reliable under all conditions of service. 
They are sold on their operating record. 


Write for Bulletins. 


Allis—-Chalmers Company 


Offices in all Principal 
Cities 
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The Finest Power Plant 
in the World 


Those who have seen the 
new South Boston plant of 
the Boston Elevated hand it 
the above bouquet. Designed 
by the Stone & Webster En- 
gineering Corporation, the 
steam generating unit includes 
sixteen 600 horse power Bab- 
cock and Wilcox boilers, each 
fitted with a 7-retort TAY- 
LOR stoker guaranteed to 

es run the boiler at 240 per cent 
Se ISU of rating through the peak 
: | period of four hours. 

It was not a matter of 

chance that 


AYLOR STOKER 


were selected for this splendid plant. Long experience had convinced 
the consulting engineers that the best method of burning smokelessly 
enormous quantities of soft coal was the underfeed stoker; while the 
tremendous capacity for work possessed by the TAYLOR, together 
with its gravity cleaning feature, made this type the logical choice. 


Preliminary reports of the operation of this plant showed results 
in economy far surpassing any which had been believed possible when 
the plant was built. Specific figures from tests conducted under the 
supervision of the designing engineers more than bear out the prelim- 
inary reports. 

249% of boiler rating for four hours with a combined efficiency of 
71.6%, and 175% of boiler rating for twenty-four hours with a combined 
efficiency of 77.7%, are some of the results obtained. 


The details of this test, together with many others, will be found in 
our new booklet entitled ‘‘ FACTS,”’ mailed upon application and 
also distributed at Booths 246 and 248 in the Chicago Convention. 


AMERICAN ENGINEERING Co. 


MACHINISTS AND FOUNDERS 
PHILADELPHIA 


: 


in 
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The Gould Regulating Battery at Grand 
Central Station, N. Y. City 


a VER since trains have been elec- 
trically propelled to and from the 
Grand Central terminal, a storage bat- 


absolute dependability are imperative 
should certainly be convincing that 
Gould Batteries are right. 


tery of 4920 amperes capacity for one 
hour has been used in the 50th St. sub- 
station for regulating purposes and to 
take care of the peak loads occasioned 
by the heavy morning and evening 
traffic. 7 


Numerous prominent railway and 
power companies have tried Gould 
Regulating and Stand-by, Batteries in 
one plant and then made. additional 
installations in other plants. 


Tell us what power shortages now 
trouble you, and our engineers will 
advise you without charge. 


The preference for Gould Batteries 
by such experienced users and in a 
location where perfect performance and 


General Offices: 347 Fifth Ave., New York City Works: Depew, New York 


San Francisco: 904 Rialto Bldg. Chicago: The Rookery 
Cleveland: American Trust Bldg. Boston: 89 State St. 


AGENTS: 
‘Detroit Topeka Los Angeles Seattle 
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I-T-E Circuit Breakers 


For Heavy Railway Service 


New General Catalogue will be supplied on Application 
Specify ““DALITE” and secure the Latest Improved I-T-E Circsit 
Breaker with Time Limit Feature 


THE CUTTER COMPANY, Main Office and Factory PHILADELPHIA 


The Cutter Company, 120 Liberty Street, New York. The Cutter Company, Ford Bldg., Detroit 


The Cutter Company, Monadnock Block, Chicago The Cutter Company, Pabst Bldg., Milwaukee. 
The Cutter Company, Park Bldg., Pittsburg. rere ee 6 ne eee 


The Cutter Company, Ellicott Sq., Buffalo. Electric Manufacturers Sales Co., Denver. 
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is admittedly the best cir- 
cuit breaker on the mar- 
ket. We readily admit 
that it is not the cheap- 


est; if it were, it could 
not be the best. There 
are hundreds of thous- 
ands of J-T-E Circuit 
Breakers in service day 
and night, year in and 
year out, “An 
J-T-E Circuit 
Breaker will 
protect your 
generators, 
feeders, motors and 


ie save you the constant 
Single Pole 5000 Amp. L. G. Type. Circuit 
Breaker actuated by Overload with Direct 


Acting Time Limit and Reversal. an noyan ce and expen se 


incident to the use of a fuse. 


THE CUTTER COMPANY, Main Office and Factory PHILADELPHIA 


i v York. The Cutter Company, Ford Bldg., Detroit. 
The Cutter Company, 120 Liberty Street, New York The Cutter Company, Pabst Bldg., Milwaukee. 


The Cutter Company, Monadnock Block, Chicago. Eccles & Smith Co., Los Angeles, San Francisco, Port- 
, Park Bldg., Pittsburg. land, Ore. 
re ae aad Ellicott Sq., Buffalo. Electric Manufacturers Sales Co., Denver. 
e Cutter » & Sd, 
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The man with the shovel must soon go 
the way of the tallow candle 


Time was when the tallow candle was the most 
efficient form of illumination. It’s gone today—re- 
placed by the brilliant electric light. 

The hand stoker—the man with the shovel—is go- 
ing the sarne way. He is being displaced by the 
mechanical stoker,—by 


Green Chain Grate Stokers 


This is not merely because the Green Chain used and other factors enter into the correct solu- 
Grate Stoker saves labor. That’s a small part of tion of every case. ; 
it. There is a lot more to proper stoking than sim- Green Chain Grate Stokers permit the use of 
ply delivering the coal to the fire. Every furnace is cheaper grades of fuel than can be used otherwise. 
a problem by itself. They eliminate smoke. They increase boiler 

The furnace proportions and design, its con- capacity and efficiency. 
struction, the conditions of draft, the proper amount They are designed and made by an engineering 
and distribution of air supply, quality of fuel to be organization which will recommend their use only 


when power plant conditions indicate that they may 
be used with success. 


Suppose we send you the details 


Green Engineering Company 
General Offices: 28 E, Jackson St., Chicago. Shops: E. Chicago, Ind. 


“K” type Green Chain Grate Stokers for free- 
burning, bituminous coals 


“L’? type coking-coal Green Chain Grate Stokers 
GECO Pneumatic Ash Handling Systems 


‘Thies 


neces 


Tipple and Coal Bin of the New River Collieries Co., Sun, 
W. Va.—Roofed with Asbestos ‘‘Century”’ Shingles 


Asbestos “Century” Shingles 


‘“*The Roof that Outlives the Building”’ 


MAXY hundreds of the leading industrial 
buildings of this and other countries are 
roofed with Asbestos ‘‘Century’’ Shingles. 


These Shingles are the first practical light weight roof- 
ing of reinforced concrete. 


Made by'the special ‘‘Century” process. 

Positively fire-proof. Not affected by weather or time. 
Mechanically tough, strong and elastic. 

Never require painting or repairs. 


Write for information about s‘zes, shapes, colors and 
prices-—and Booklet N, ‘‘Roofing: A Practical Talk.” 


KEASBEY & MATTISON CO., Factors 


AMBLER, PENNSYLVANIA 
Branch Offices in Principal Cities of the United States 


This 3 Cu. Yd. Grab Bucket averaged 62% more coal 
per trip than a well-known clamshell of same weight 
and rated capacity. 
Equally efficient in handling sand, gravel, crushed 
rock, etc., and in excavating. 
There’s a reason—Several reasons. 

Ask us about them, 


ANDRESEN-EVANS CO. | 
635 RAILWAY EXCHANGE BLDG., CHICAGO, ILL, 


ea 
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ALBERGER CURTIS TURBINE BOILER FEED PUMP. 
HORIZONTAL SPLIT CASING—FOR 10,000 B.H.P 


3—15,000 KW. ALBERGER SURFACE CONDENSING EQUIPMENTS 
AT THE GLEVELAND ELECTRIC ILLUMINATING CO. 


WRITE FOR LITERATURE 


ALBERGER PUMP AND CONDENSER COMPANY 
140 CEDAR STREET, NEW YORK 


The PITTSBURGH ST. LOUIS BOSTON 
ea ATLANTA SAN. FRANCISCO DENVER 
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Practical Power Plant Books 


Steam Power Plants 
By. HENRY C. MEYER, JR. Third Edition, Reset and Much Enlarged. 
220 pp., 6 x 9, illustrated. $2.00 (8/6) net, postpaid. 


A brief, concise digest covering all the problems of the plant,—design and ar- 
rangement. It is the standard reference on the subject, and many of the larg- 
est plants are using it for a guide book every day. 


This edition presents the latest material. The chapters on turbines, piping 
systems, chimneys and condensers have especially valuable new data. 


Electric Power Plant Engineering 
By J. WEINGREEN. 420 pp., 6 x 9, illustrated. $5.00 (21s) net, postpard. 


This work covers fully all details of the elaborate switchboards of modern 
plants, with safety devices and the designs, selection and layout of machinery 
for complete plants. It tells the kind of machines to buy; how to arrange 
and control them; how to secure the greatest efficiency. 


Power Plant Piping Systems 
By W. L. MORRIS. 490 pp., 6 x 9, allustrated. $5.00 (21s) net, postpaid. 


The important questions of maintenance and repairs are discussed fully and 
helpful suggestions are given in this book. It takes up every problem of pip- 
ing and the auxiliaries. 


Power Engineering 
By DANIEL W. MEAD. 803 pp., 6 x 9, allustrated. $6.00 (25s) net, postpaid. 


There is no other book, we believe, that covers so completely the many phases 
of hydraulic engineering—location of plant, control, equipment, buildings, 
cost values, etc., etc. It is the accepted authority not only for colleges but 
consulting engineers. 


ee Turbines Blecw te ere etenilesion of Steam Turbines Power Plant Testing 
Viktor GELPK . ater Power 
re rds, naa rt ai By Arron D. Apams. 335 pp. By Lester G. Frencu. 340 By J. A, Mover. 432 pp. 270 
(17s Ar eatmieriteot 4use $3.00 (12/6). A descriptive bp. $3.00 (12/6). The best illus. $4.00 (17s). A modern 
bine design, with valuable treatise from the standpoint American book on theory book on testing engines, tur- 
charts. of the engineer and finan- and practice. bines, boilers and auxiliary 
cier. machinery. 


Design and Construction of Economy Factor in Steam 


Hydroelectric Plants Fl ec ed of Power Plants Steam Turbines 


By R. C. Bearpstey. 520 pp. By L. W. RosentHar. 100 bp B 
. W. . 0 pp. y Georck W. Hawkins. 133 By JosepH W. RoE. 143 pp. 
$5.00 (21s). Has data on $2.00 (8/6). Covers distri- pp. $3.00 (12/6). Valuable v0 (8/6). A indtamene’ 
pps strection, equipment and bution for light, power and on account of the diagrams, treatise on theory, design 
nsmission. traction. graphs and tables. and field of operation. 


McGraw-Hill Books may be seen at j* Return Privilege Guarantee 


Boston—Old Corner Book Store. M C G raw- H ill B 0 ok C om p a ny When cash accompanies an order 


Chicago—A. C. McClurg & Co. i 
Denver—Kendrick-Bellamy Co. peepee ein bgt SE 
Philadelphia—Philadelphia Book 239 West 39th St., New York eit of atte monk, Tenney 
i = iS all of his purchase for any reason 
San Franclsco—-Mining and | LONDON, 6 Bouverie St., E.C. Unter den Linden 71, BERLIN | whatsoever, and his money will be 


Scientific Press. 
Seattle—Lowman & Hanford Co. Publishers of Books for the Electric Railway Journal. plata promptly dae 
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STORAGE BATTERIES 
ELECTRIC RAILWAY SERVICE 


For Propulsion 


The Third Avenue Railway Co. of New 
York City has in service 51 battery 
cars equipped with «“Wycap-Extide”’ 
batteries. There are a number of other 
roads which have contracted for cars 
equipped with these batteries 


For Power House Service 


There are 113 electric railway instal- 
lations of the 
“Chloride Accumulator” 
for power house service, having an 
aggregate capacity of 


153,656 K. W. H. 


For Line Regulation 


There are 72 electric railway instal- 
lations of the 
«Chloride Accumulator” 


for line regulation, having an aggre- 
gate capacity of 


44,420 K. W. H. 


Special bulletins describing installations of Storage Batteries for va- 
rious railway services can be secured by addressing the nearest Sales Office. 


THE ELECTRIC STORAGE BATTERY CO. 


Manufacturer of 


The “Chloride Heccumulator”’, The “Tudor Accumulator”’, 
The “ Exide’, “jAycap-exide”,  Thin-Exide”’ and “fronclad=Exide’’ Batteries 


Naw York Boston Chicago PHILADELPHIA, PA. Denver San Francisco Seattle 
St. Louis Cleveland Atlanta Detroit 1888-1912 Los Angeles Portland, Ore. Toronto 


———_ = 
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COAL AND ASH HANDLING 


SINGLE 15° 1 BEAM 


R. H. BEAUMONT Co. 


PHILADELPHIA BOSTON OFFICE 
DREXEL BLDG. OLIVER BLDG. 


Transformers Improve in Life and Capacity 


When the cooling oil is clean and Dry 


Hunt Transformer Oil 
Dryer and Purifier 


frees the oil from deteriorating influences. It should be part of your equipment. 
The outfit is also useful for drying and purifying oil aed for switches and high 
tension leads, insulating varnishes, cylinder oils and viscous insulating compounds, 

end us a sample of oi! for analysis. 

We build 50,000-volt oil testing transformers. 

We manufacture high grade transformer oils. 

Apparatus rented or sol 

Write for book giving results of 20 years’ research, 


Edward J. Hunt Newark, N. J. 


In the Marketing of Products Used by Electric Railways 


it 1s not necessary to attempt to hunt out the consumers from among 
the readers of general publications. 


Usually it is a question as to which one of half a dozen or more journals is 
read by a certain class of consumers. 


In the electric railway industry the problem is not as complicated as 
this, for practically everybody in whom the manufacturer is interested 
reads the Electric Railway Journal. 


This affords a means of avoiding one principal cause of waste in advertis- 
ing, namely, distribution among the wrong people. | 
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Do your COMMUTATORS run HOT? 
Do you have D -STRUCTIVE SPARKING ? 
Are yur BRUSHES wearing GROOVES? 
Are Your Machines Noisy? 


ELIMINATE ALL these troubles and 
PROLONG the LIFE of Machines by 
equipping them with 


REACTION 
BRUSH HOLDERS 


We refer to our many CUSTOMERS 
for whom we have SAVED THOU- 
SANDS of DOLLARS. 


Let us equip a Generator or Motor for you. 
Make its final acceptance subject to your 
entire approval after any reasonable period 


of operation. 
— —— ee 


THE 


Baylis Company. 


80 Nelson Street 
BLOOMFIELD - N. J. 
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-<——- AERIAL CABLE] 


UPPER PART OF 

STEM TO WHICH 

AERIAL CABLE 

JIS SOLDERED 
TURNBUCKLE! 
NUT FOR Dis- 
CONNECTING 
AERIAL CABLE} 


HOODED 
FLANGE 
HOODED 


RUBBER INSULATOR 


GASKET 
NOTE ; JOINT IS 


MADE UNDER 
HOODED FLANGE 
WHICH, WITH 
GASKET, PRE- 
VENTS ANY 
MOISTURE 


NOTE: JOINT IS 
MADE UNDER 
THE HOOD, PRE- 
VENTING ANY 
MOISTURE FROM 
ENTERING’ 


FROM ENTERING &# 


INSULATING 
COMPOUND 


INSULATION OF 1 = 
LEADED CABLE {| \ 
Va } LEAD 


TERMINAL BELL 


PLUMBERS 

WIPED JOINT Se EAD SHEATH 
FROM LEAD BELL OF CABLE 

TO LEAD SHEATH 

OF CABLE 


You Are Interested 


not in what we say about our products but 
in what our products say about us. 


If you were to cut a vertical section through a 


Standard 3 a = Terminal 


it would make clear our method of construct- 
ing cable terminals to insure perfect protec- 
tion to the cable insulation. 


Put them in service on your lines and they 


will prove our claims by their durability and 
economy. 


For complete information call at our ex- 
hibit, Booth No. 600 (at right of main 
entrance), at the A. E. R. A. Convention, 
or write our nearest office. 


Standard Underground 
Cable Company 
Pittsburgh, Pa. 


New York, Philadelphia, Chicago, Boston 
San Francisco, St. Louis 


For Canada: Standard Underground Cable Co. 
of Canada, Ltd., Hamilton, Ont. 


We manufacture Electric Wires and Cables of all 
kinds, all sizes, for all services. 
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Once a Year the Convention Number 


of the Electric Railway Journal is published in connection 
with the annual meetings of the American Electric Rail- 
way Association and the American Electric Railway 
Manufacturers’ Association. The Convention Souvenir 
Number is not a “‘special issue’’ of the forced-growth 
description, but one created by the progress to be chron- 
icled and the events to be celebrated at that time. 


Each year some one important movement or develop- 
ment is made the theme of the Convention Souvenir 
Number, so that these issues present comprehensive, 
timely and useful reviews of the uppermost subjects rela- 
ting to electric railways. 


In 1908 the Souvenir was devoted to Operating Prac- 
tice; the issue of 1909 to Western Electric Railways; that 
of 1910 to Traffic Development, and in 1911 a great 
system comprising city, suburban and interurban opera- 
tion was described. ‘This year, the Convention Souvenir 
Number deals with the Chicago railways, not only 
because the railway conventions are being held in that 
city, but because it may be regarded as a vast laboratory 
in which the most vital transportation problems are being 
worked out. 


Such a publication as this is an annual encyclopedia 
of the industry and one that has a broad influence upon 
its progress. Not only in standardizing equipment and 
improving practice, but in the dissemination of informa- 
tion and inspiration in every branch of electric railway 
management, the Convention Souvenir Number per- 
forms a service which extends throughout the year, and 
beyond this period. 


A further reason why the Convention Souvenir 
Number is preserved for permanent reference is that its 
advertising sections constitute the must complete current 
catalogue obtainable of new and standard equipment and 
materials. 


} 
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Every Week in the Year 


the Electric Railway Journal brings to the executive, 
operating, traffic, engineering and mechanical depart- 
ments of electric railways the information needed to keep 
the efficiency of each at the highest notch. 


From its beginnings in the days of one-horse power 
cars to the present era of 400-horse power interurbans, 
the Journal, for twenty-eight years, has been in the van 
of transportation development — not as a detached obser- 
ver, but working with and for the forces of progress. 


Advanced practice, improved appliances and equip- 
ment, problems that are new and new solutions of old 
problems; financial questions and public relations; the 
day-by-day news of corporate, trade and individual 
activities—are all reported and discussed by the Journal 
with a measure of understanding that has made this 
publication the principal journalistic aide of both the 
business and professional divisions of electric railroading. 


No other publication, it is believed, occupies a more 
exclusive or important position in its field. In regard to 
all activities of their industry, electric railway men look 
to the Journal, and to the Journal only, for the guidance 
that consists of the broadest information and the inspir- 
ation that is derived from progressive ideas. 


The Journal service also comprehends the interests of 
the manufacturers of electric railway equipment, ap- 
paratus and supplies, and its advertising pages are the 
preferred medium through which these manufacturers 
communicate with the buyers of the industry. The 
advantage the manufacturer secures from the existence 
of an audience composed exclusively of consumers of his 
product is almost equalled by the advantage the con- 
sumer derives from the Journal as a weekly guide to 
everything used by electric railways. 


Only those products that are useful to electric rail- 
ways are exploited in the Electric Railway Journal. 
Knowing this, the electric railway man turns to these 
pages with equal regularity and confidence. 
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CHAPMAN 


High Pressure Steel Valves 


‘ 3 i e ey 4 
s j P ta ‘ si ¢ : 
: 4 ‘ Nn gh ae : : alee 
Se al a i sat > ” Ae 


INTERIOR VIEW OF THE COS COB, CONNECTICUT, ELECTRIC POWER 
STATION OF THE NEW YORK, NEW HAVEN AND HARTFORD R. R., 
WHERE CHAPMAN HIGH PRESSURE VALVES ARE INSTALLED 


(hapman Steel and High Pressure 
Valves are the best and latest 
design for Superheated Steam. 
Years of experience are embodied 
in these Gate Valves. ALL 1RIM- 
MINGS, WORKING PARTS AND 
FALES ARE MONEL METAL. 


Des gned and made to meet all 
conditions. 


SOLD UNDER A GUARANTEE. | | 


The 
Chapman Valve 
Manufacturing Co. 
Indian Orchard, Mass. 


ECONOMY- 
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EFFICIENCY 


New 4 Ampere and 2 Ampere 
Luminous Arc Headlight 


In hundreds of cities, thousands of G-E Luminous 
Arc lamps are giving the utmost satisfaction. The 
same principles in the manufacture of these highly 
efficient street lamps are embodied in the Lumi 19us 
Arc Headlight. 

4 Ampere—All possible requirements and con- 
ditions of service can be met. 

A constant steady light is maintained throwing 
a wide angle beam about 2000 ft., without inter- 
fering with traffic paralleling the track. 

Intown dimming is accomplished by reversing 
polarity or using incandescent lamps—a screen is 
unnecessary. 

The new draught device prevents fume deposit 
on lens of mechanism. 

Mechanism is carefully and substantially built; 
working parts are readily accessible for inspection. 


Side handles on headlight make it convenient to 
carry. 

Upper electrode is practically non-consuming, 
having a life of over 2000 hours; lower electrode 
burns with a brilliant white light from 60-80 hours. 

2 Ampere—Built on the seme principles as the 4 
amp. and designed primarily for suburban service. 

Throws a concentrated beam of light from 600 - 
800 ft. ; 

An iron wall separates mechanism from arc, 
allowing free ventilation and a steady arc. 

Mechanism is easily accessible and can be locked 
to prevent tampering. 

The draught device keeps lens and mechanism 
free from fume deposit. 

Can be furnished for portable or for permanent 
mounting. 


General Electric Company 


General Office 


@ Schenectady, N. Y. 


List of Offices on back cover of this Magazine sais 
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Operated by One Motorman’s Valve 
Handle The G-E Combined Straight 
and Automatic Air Brake Equipment 


Provides for straight air application of the brakes on motor cars operating as 
single units. 


Provides automatic variable release operation for trains not exceeding five cars. 


In emergency, air is admitted to the brake cylinder on the head car by both 
the automatic and straight air features of the equipment, giving a maximum brake 
cylinder pressure that can be maintained against leakage. 


When operating in trains, the brake cylinder pressure on the head car may be 
built up by the straight air feature of this equipment, thus providing additional means 
for making a smooth and accurate stop. 


The change from straight air to automatic operation, or vice versa, may be 
made at the will of the operator, by moving the motorman’s valve handle to different 
positions on the valve quadrant. (See drawing above.) 


_ For interurban service and for motor cars which do switching or handle steam 
railroad cars, the combined features of this equipment produce maximum reliability 
and flexibility of operation. 


On Exhibit at the International Amphitheatre—Union Stock Yards, Booths 51-60. 


General Electric Company 


Largest Electrical Manufacturer in the World 


General Office: Schenectady, N. Y. Address Nearest Office 6) 


For List of Offices See Back Cover of This Magazine 8772 
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Sprague 
G-E Type M 
Control 


in Elevated, Subway 
and Interurban Ser- 
vice has been gener- 
ally used for many 
years effecting the 
platform space econ- 
omy and flexibility 
illustrated in these 
photographs—and 
has produced re- 
The master controller which operates an markable results in 


eight-car train on the Hudson & Manhat- minimum detention 
tan R. R. is compactly located in the vesti- 


: A car is added or dropped from a train in 
and low maintenance 45 seconds on the Hudson and Manhattan 


bule. 
records as well. Eine €- 


Now Modern City Service Demands 


the features formerly confined to heavy and interurban service. 


The New 
Type M K 


Control 


One box contains all the MK equipment located A small master controller saves platform space 
beneath the car. and reduces accident risks in city service. 


meets these conditions perfectly, because it has all the inherent characteristics of 
Type’M control which mean low maintenance and minimum detentions—and its size 
and weight are reduced to a minimum to meet City Service Requirements. 

Moreover, this control is all electric, operated direct from the trolley circuit, and 
provides perfect safety and reliability regardless of weather, voltage or the air brake 
conditions. Investigate the all-electric control system—on Exhibit, Booths 51-60 
at the International Amphitheatre, Union Stock Yards, Chicago. 


General Electric Company 


Largest Electrical Manufacturer in the World 


@B For List of Offices--See Back Cover Page of This Magazine. BB 
General Office: Schenectady, N. Y. Address Nearest Office 


3775 
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= No Strain 
7S On Insulating 
Compound 
in the new 
'; Form H3 
<_ Suspension 


N designing the new Form H3 trolley suspension, 
mechanical strain has been removed from the in- 
sulating compound by the ‘“‘crimped cup’’ fastening 
for the stud. This method gives greater strength to 
the suspension and longer life to the insulation, since 
the latter is relieved of all mechanical load by the 
metal rim of the cup. The stud is insulated from the 
metal cup with many layers of sheet amber mica, the 
strongest and best insulation known. 
Electrical stress is well distributed by unusually long 
creepage surface. 
All metal parts are Sherardized, thus preventing cor- 
rosion under the most severe weather conditions. 
I Form H3 Suspensions are fur- 
== nished for straight line, single 


curve and double curve work. 


General Electric Company 


Largest Electrical Manufacturer in the World 


General Office: Schenectady, N. Y. Address Nearest Office 


See list of sales offices on back cover of this magazine 3768 
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STONE & WEBSTER 


| CHARLES A. STONE - EDWIN S. WEBSTER + RUSSELL ROBB - HENRY G. BRADLEE 
ELIOT WADSWORTH - DWIGHT P. ROBINSON - JOHN W. HALLOWELL 


SECURITIES OF PuBLIC SERVICE CORPORATIONS 


STONE & WEBSTER ENGINEERING CORPORATION 


Constructing Engineers 


DWIGHT P. ROBINSON . .. ._ President & General Manager 
HOWARD L.ROGERS . .. .. Vice-President & Treasurer 
GEORGE O.MUHLFELD. . . Vice-President & Construction Manager 
FREDERIC N.BUSHNELL . . Vice-President G Engineering Manager 
ROBERT E.HAMILTON . . . Purchasing Agent 


STONE & WEBSTER MANAGEMENT ASSOCIATION 
[ Incorporated | 


General Managers of Public Service Corporations 


HENRY G.BRADLEE . . President 

BREDERICK ioc PRATT...“ £7». Vice-President 
PREDERICKSPAROYCE ce cs - Vice-President 
CHARLES F. WALLACE . . Vice-President 


HENRY B. SAWYER. 78: > - Treasurer 


BOSTON CHICAGO 
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The Arnold Company Engineers-Constructors 


THE ARNOLD (OMPANY 


ENGINEERS- CONSTRUCTORS 
ELECTRICAL — CIVIL — MECHANICAL 
105 SOUTH LASALLE STREET 

CHICAGO 


Reports: 


The Arnold Company is now making reports on the valua- 
tion of the physical property and the operating condition of 
public utility companies to financial interests who are arranging 
for the organization of holding companies for the purpose of rais- 
ing the operating efficiency and bettering the service of the prop- 
erties involved. 


The Arnold Company is reporting on the present operating 
conditions, the feasibility of electrification, and utilization of 
hydro-electric power in the operation of trunk line railroads now 
operated by steam locomotives. 


The Arnold Company is now engaged in the valuation of 
large public utilities, for the purpose of determining fair and 
equitable values of the properties to be used as the basis for the 
establishing of rates for service in certain cases, and as a basis for 
franchise extension negotiations with the municipality in other 
cases. 


The Arnold Company under the direction of various valua- 
tion commissions of which Bion J. Arnold, President of the 
Arnold Company, was Chairman, compiled the engineering data 
used by these commissions in determining the physical and intan- 
gible values of all the street railway properties in the city of 
Chicago. ‘This information was used as the technical basis upon 
which extension franchises for the companies were granted, and 
the Arnold Company has performed similar service in connection 
with properties serving many other large municipalities. 


The Arnold Company is reporting on the operating condi- 
tions and methods for industrial properties and public utilities for 
the purpose of recommending ways and means of decreasing 
operating costs, increasing the service factor of plants, and better- 
ing the service provided. 
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The Arnold Company Engineers-Constructors 


Design: 


The Arnold Company is now prosecuting the work of prelim- 
inary surveys and preparation of plans for the development of 
extensive hydro-electric powers; is preparing the plans and super- 
vising the work of steam road electrification for suburban traffic ; 
is preparing plans and supervising the construction of systems for 
generation and distribution of electrical energy for commercial 
purposes; is preparing plans and supervising the construction of 
complete industrial plants. 


Construction: 


The Arnold Company is preparing the plans and carrying on 
the construction under one contract of complete industrial prop- 
erties, including all work from the preparation of site to com- 
pletion of plant buildings fully equipped with power, heat, light, 
air and water systems, and all machine tools. 


The Arnold Company has handled as engineers or con- 
structors twenty-eight railroad shop plants, and has completed 
construction contracts on eighteen of the above, of which ten con- 
tracts provided for the furnishing of all equipment, exclusive of 
buildings, while eight contracts included the construction of the 
property complete, including the preparation of site, buildings and 
all equipment. 


The Arnold Company 1s now organized to carry on the con- 
struction of complete properties particularly railroad shop plants, 
industrial plants, interurban railways, and hydro-electric plants. 
The construction of properties 1s undertaken only after The 
Arnold Company has made a preliminary study of the project, and 
+f found feasible has prepared detailed plans and specifications for 


the work. 


For a period of seventeen years The Arnold Company has 
served its clients along the lines ‘ndicated above involving work in 
all sections of the United States and several provinces of Canada 
aggregating over three hundred millions of dollars in value, and 
takes this opportunity of thanking its clients for their substantial 
appreciation of services performed. 
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D.C. & W™ B. JACKSON 
ENGINEERS 


ELECTRIC RAILWAY, LIGHT, POWER, 
AND ALLIED PROPERTIES 


Plans, Specifications, Supervision of Construction, 
General Superintendence and Management 
Examinations and Reports 
Financial Investigations and Rate Adjustments 


CHICAGO BOSTON 
Harris Trust Building 84 State Street 


SANDERSON & PORTER 


ENGINEERS 
NEW YORK VICTORIA, B. C. SAN FRANCISCO 
52 William St. Drake Block 


Nevada Bank Bldg. 
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H. M. Byllesby 
& Company 


Engineers 


CHICACO NEW YORK 
INSURANCE EXCHANCE BLDC. TRINITY BUILDING 


Purchase, Finance, Construct and Operate 
Electric Light, Gas, Street Railway and 


Water Power Properties 


EXAMINATIONS AND REPORTS 


Utility Securities Bought and Sold 
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ROSS W. HARRIS 


Electrical Engineer 
and 
Traction Expert 


LEP 
TE erise =) 


Valuations, Reports, Traffic Surveys 
Sargent and Lundy are Con- 
sulting Engineers for the power 


plants of the Commonwealth 


Edison Compan Chicago. 
es ee eee HEADQUARTERS—MADISON, WIS. 


The largest size Turbo-Genera- 
; s Temporary Addresses; Twin City Rapid Transit Co., 
tors in the world are installed. Minneapolis, Minn., or City Hall, Cincinnati, O. 


Wood Preservation Wood Distillation 


Thomas W. Pritchard 


Chemical Engineer 
WILMINGTON : : NORTH CAROLINA 


Member American Chemical Society, Society of Chemical Industry 


Estimates Furnished, and Inspections, Tests and Investigations Made 


EDWARD P. BURCH 


ELECTRIC RAILWAY ENGINEER 


Knox, Heskett & Co. 
ENGINEERS 


Investigations, Engineering, 


Electric Traction for Freight and Passenger Train Service 


Reports on:situations for Stockholders and Bankers 


Construction and Management 


Specifications for Steam and Hydraulic Plants 
for 


Public Utilities and Industrial Plants 


FISHER BLDG. OKLAHOMA CITY 
CHICAGO OKLA. 


Physical and Financial Examinations 


Investigations of Net Earnings 


Plymouth Building Minneapolis 
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333 MILES OF SINGLE TRACK 


ALL RAILS useD IN 


Rehabilitation of Traction Lines Of 


CHICAGO 


WERE INSPECTED psy 
ROBERT W. HUNT & CO., Engineers 


Bureau of Inspection Tests and Consultation 


90 West Street 1121 Rookery 
New’ York Chicago 


Monon Bank Bldg. 
Pittsburgh 


ALSO SCREW SPIKES, TIE RODS, TIE PLATES 


ALBERT S. RICHEY 


ELECTRIC RAILWAY ENCINEER 


WORCESTER POLYTECHNIC INSTITUTE 
WORCESTER, MASSACHUSETTS 


CLARENCE G. BOYDEN, ASSOCIATE ENGINEER 


The Economical Production, Distribution and 
Application of Power; Physical Reports; Elec- 
trolysis Investigations; Estimates; Designs; 
Specifications; Tests. 


A. L. DRUM & 
COMPANY 


Consulting and Constructing 


Engineers and Operating 


Managers 
OF 
STEAM AND ELECTRIC RAILROADS. 


GAS AND ELECTRIC LIGHTING 
COMPANIES. 


IRRIGATION AND HYDRO-ELECTRIC 
PROPERTIES. 


Physical and Financial Reports 


Investigations of Special Operating 
and Transportation Problems. 


American ‘Trust Building 
CHICAGO 
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WALTER J. JONES 


CONSULTING ENGINEER 


30 CHURCH STREET, NEW YORK CITY 


DESIGN AND FIELD SUPERVISION 


RAILWAY, LIGHT AND POWER 
AND 
HYDROELECTRIC INSTALLATIONS 


E. C. M. RAND || W. B. YEREANCE 


CONSULTING ENGINEER 
FINANCIAL AND OPERATOR 


FOR PUBLIC UTILITIES PROPERTIES 


EXPERT 


PLANS, SPECIFICATIONS, ESTIMATES, CONSTRUCTION AND 
OPERATION: BETTERMENT AND EXTENSION RE- 
QUIREMENTS, OPERATING EFFICIENCY 
AND INVESTMENT REPORTS, 
EXAMINATION OF 
PROJECTS 


Makes the Best and Most Comprehensive Reports 


128 BROADWAY -_ =- NEW YORK 


on 


POTENTIALITIES—for Stocks and Bonds. 

EFFICIENCY—Suggestions for Consistent 
Economy. 

PHYSICAL VALUATION—Covering Depreci- 
ation and Up-keep. 

CONSERVATION—OF Capital Invested. 


SERVICE COST—Giving full consideration to 
absorbing Elements, or Amortization of 


DETECTIVES 


Capital and Plant. Street and Interurban 
ACCOUNTING SYSTEM—To show quickly Railway Work and Pros- 
and at all times, Actual Conditions. ecutions our Specialties 
GENERAL REPORTS, covering all the fore- 
going. 
e e 
From him learn all about your Property and The P. Edw. Wisch Service 


BE UP TO DATE. 171 Broadway - Suite 11 


NEW YORK 


t- 256 Broadway, New York City, N. Y. 
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HARRIS, FORBES & CO. 


Successors to N. W. Harris & Co., N. Y. 


PERRY 
COFFIN 
& BURR 


BANKERS 


PINE STREET, Cor. WILLIAM 
NEW YORK 


DEALERS IN 


GOVERNMENT, MUNICIPAL, RAIL- 
ROAD and PUBLIC UTILITY BONDS 


We purchase entire issues of 
bonds secured by mortgage 
on established Steam and 
Street Railways, Gas and 
Electric Light properties. 


60 STATE STREET, BOSTON 


We purchase entire issues of 
electric railway, gas, electric LISTS ON APPLICATION 


light and hydro-electric bonds. 


Chicago Correspondent Boston Correspondent 


Harris Trust & Savings Bank N. W. Harris & Co., Inc. 


Kountze Brothers 
N.W. Halsey & Co. 
49 Wall St., N. Y. BANKERS 


141 Broadway, New York 


i ] 
We buy in complete We are prepared to pur- 


issues the bonds of chase securities of pub- 
Steam and Electric lic service corporations 
with established value 


Railways — Gas, : 
and earning power. 


Electric Light and 


Power Companies. 


We issue Travelers’ Let- 
ters of Credit, Interna- 
tional Travelers’ Checks, 
and Commercial Letters 


; ; of Credit, available 
Philadelphia — Detroit — Chicago throughout the case 


San Francisco 
London Geneva 


_——————————————————— 
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Marsh & McLennan 


Insurance in 
all its Branches 


We are strongly equipped 
to handle Central Station 
and Traction properties 
everywhere and are glad 
to give you the benefit of 
our long and successful ex- 


perience. 
OFFICES: 
NEW YORK CHICAGO LONDON 
19 Cedar St. Insurance Exchange | 5 Bishopsgate 
MINNEAPOLIS DULUTH 


300 Nicollet St. Torrey Bldg. 
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ORGANIZATION CHART OF 


EDWIN L. REED & COMPANY 


Consulting Labor Experts 


Administrative Board 
Consisting of 
Labor Experts, Secret 

Service Experts 


We have made a study of 
unsettled labor conditions for 
public service and industrial com- 
panies for more than 12-years. As 
a result, we are eminently fitted 
to cope with the most difficult in- 
dustrial situation that may arise. 

As an engineering expert makes 

a study of engineering problems, we 
make a study of labor. problems. 
As an engineer makes a careful analysis of technical 
conditions in order to satisfactorily solve operating and con- 
struction problems, we make a careful analysis of the industrial condi- 
tions of a property in order to reach a satisfactory solution of its labor 
problems. 


Experience with labor and its intricate problems has taught us many 
valuable lessons and as 


CONSULTING LABOR EXPERTS 


we are able to place these experiences together with our knowledge 
at your disposal. 

We believe in preventing rather than ‘‘fighting’’ labor troubles; 
but when they occur, we are in position to materially aid the employer. 

Note by the organization chart how thoroughly our operative forces 
are linked together. This should show 
you why our company has been so suc- 
cessful in advising employers as to the 
best way to meet labor problems as they 
arise. With an organization of experts, 
such as we employ, we are able to fur- 
nish you the best consulting advice and 
are able to cite to you the outcome of 
similar problems which we have handled 
for our clients. 

We are able to furnish you on short notice expert 
men to do any secret service or investigation work that 
you may require. 

Our charge for service is made according to the service 
to be rendered. We tell you in advance what this charge is. 

Ask us to confer with you befo1e any dispute arises 
between your company and its employees—an ounce of 
prevention is worth a pound of cure. 


EDWIN L. REED 
Chief of Consulting and 
Labor Department 


CAPTAIN T. H. JAMES 
Chief of Secret Service 
Department 


25 experienced lieutenants 
who have handled many 
strikes under Mr. Reed 
are in our employ. 


A score of the best known 
secret service operatives 
are at our command. 


2000 experienced, trustworthy men, capable of 
carrying out our instructions, are always subject 


to our call. : : : : ‘ 


EDWIN L. REED AND COMPANY 


INCORPORATED NICHT PHONES 
!Phone Randolph 2991 415 So. Dearborn Street, Chicago, Ill. Porta Fak 2, or the Chlcage Athietio Ob 
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A HELP TO THE 
GENERAL MANAGER 


VERY General Manager of an Electric ,. 
Railway Company should have a copy of 
the McGraw Electric Railway Manual, the 

annual ‘“‘Red Book’’ of Electric Railway Earn- 
ings and Operating Statistics. 


@ The records which the ‘““Red Book’’ contains 
each year, showing the earnings and operating 
figures of companies throughout the country, 
enable him to compare his own results of oper- 
ation with those of others and thus determine 
wherein he has surpassed or fallen short of the 
results which have been attained elsewhere 
under similar conditions. 


@ The figures and reports are printed in the 
most convenient form possible for analysis and 
comparison, and no electric railway company 
can afford to neglect this opportunity of forti- 
fying its General Manager’s position by making 
the “‘Red Book”’ a permanent part of his working 
library. 


The 1912 Volume will be sent on request, for 
examination, to any electric railway official 
sending in the attached coupon. 


S 

N 
ee =—_—eSUBSCRIPTION PRICE 

Shae $7.50 per copy or $9.00 per year including a sub- 
oe = scription for ELECTRIC RAILWAY JOURNAL 


APT eRe AN Send Your Order Now 


2 %,*4, ere, a x e e ’ 
% eee S.  McGraw Publishing Company 
aes oN 239 West 39th Street 
rie NS NEW YORK 


REPAIR SHOP 
Appliances and Supplies 


Including 
Labor-Saving Devices and 
Shop Equipment, Paints and 
Varnishes, Insulating Material, 
Impregnating Apparatus, etc. 


SECOND-HAND EQUIPMENT 


Index to Advertising Classifications 


Section I-TRACK, including Frogs, Crossings, Switches, Switch Stands, Con- 
struction Tools, Track Equipment and Supplies, Rail Bonds, Paving Material, Cul- 
verts, Bridges, etc. 

Section II-POLES, TIES, CROSSARMS and WOOD PRESERVATIVES. 

Section III—SIGNAL SYSTEMS, LINE MATERIAL, WIRE, CONDUITS, 
ELECTRICAL INSTRUMENTS and TOWER WAGONS. 

Section IV-POWER PLANT and SUBSTATION EQUIPMENT and 
SPECIALTIES. 

Section V-—EUROPEAN and CANADIAN, MANUFACTURERS, DEAL- 
ERS, CONTRACTORS and ENGINEERS. 

Section VI-ENGINEERING and FINANCIAL, including Engineers and Con- 
tractors; Banks, Trust Companies and Brokers; Accountants and Auditors; Insurance 
Companies; Detectives; Labor Experts. é 

Section VII-REPAIR SHOP Appliances and Supplies, including Labor-Saving 
Devices and Shop Equipment; Paints and Varnishes; Insulating Material, Impregnat- 
ing Apparatus, etc.; SECOND-HAND EQUIPMENT. 

Section VIII—CAR and TRUCK EQUIPMENT, including everything in the 
way of equipment and supplies for Cars and Trucks. 

Section IX—ROLLING STOCK, including Passenger, Express, Freight and 
Work Cars, Trucks, Snow Plows, Sweepers and Sprinklers. 


For Alphabetical Index to Advertisers 
d See page 16 


For Classified Directory of Advertisers 
See pages 18, 20, 22, 24, 26, 28 
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Motors Can’t Be Better Than Their Coils 


gi=a Vacuum drying and impregnation by means of 


B. F. & M. Vacuum 


Drying and Impregnating 


MEELES APPARATUS 


improves life of insulation, permits higher overloads, makes treated parts oil and 
waterproof, keeps temperature-rise down, prevents charring and wires working 
loose, increases electrical efficiency, eliminates wear due to creeping coils. On 
repairs, it reduces rewinding, extracts moisture quickly, reclaims charred, wet 
and damaged coils, overcomes defects caused by poor winding. 


The apparatus is inexpensive, requires little floor space and is easily oper- 
ated. Install an outfit in your repair shop. 


Write for prices and particulars. 


Bell Steam Hammers 


one 


never break. The strongest and most rigid ever 


made. Dies held in absolute alignment by one- 
piece open-hearth steel frame and die block. 
Freedom from derangement and positive control 
insured by special balanced piston valve. Indis- 
pensable in repair shops even where only a single 
fire 1s maintained for general smithing and drop 
forge work. At least one Bell Hammer can 
more than pay for itself in your shops. 


Write for catalog. 


Buffalo Foundry & Machine Co. 


51 Winchester Ave. BUFFALO,N. Y. 
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In “Deltabeston’” 
Magnet Wire 


ThelInsulation TheConductor 


is pure asbestos fibre applied so as to com- is best Lake copper so annealed as to be 
bine great pliability, heat and moisture extremely pliable and drawn to uniform 
resistance, adhesiveness, uniformity of di- diameter. Rigid specifications and inspec- 
mensions and thorough impregnation with tion insure correctness of gauge and quality 
superior compound. of metal in every inch of every reel. 


Whether you buy ‘‘Deltabeston”’ round or rectangular section 


You Can’t Get More in Magnet Wire 


In “Deltabeston” Coils 


you get all the benefits of the best in magnet wire 
properly wound, insulated with pure asbestos materials 
and filled with a special compound of our own manu- 
facture. The result is that ‘‘Deltabeston” coils will not 
deteriorate under the highest service temperatures, are 
tough, strong, of high dielectric strength and thoroughly 
tested. 


Get “‘Deltabeston’’ Coils for Minimum Maintenance Cost 


In ‘‘D @ W’’ Fuses 


you get the benefit of the most elaborate research work 
eve: done by a fuse manufacturer. You also get the ; ; : ae 

full benefit of all fuse experience, as we were the PAS Deca Le esnnttnccea % 
pioneer enclosed fuse manufacturers. “T) & W”’ Fuses f ; 
embody features not otherwise to be had. Forms of “D & W” Fuses are Real Protection 
links developed by us, such as the air drum, multiple Printed matter on these and other “D & Ww” 
and cylinder types, produce accuracy and dependability products very gladly sent on request 

to a degree which is a revelation to new 
customers. Coupled with these features 
are ample mechanical strength to take 
care of the severest service conditions, 
clearly printed and fully descriptive 
labels and an inspection system that in- 
sures for every “D & W”’ Fuse all the 
qualities which it was designed to have. 200 Amp., 600-Volt, Nat. Code Fuse, showing Cylinder Link Construction. 


D & W Fuse Company, Providence, R. I. 


A. Hall Berry, 97 Warren Street, New York 


AGENTS: 
Pettingell-Andrews Co. Western Electric Co. Central Electric Co. 
The Northern Electric & Manufacturing Co., Ltd., Canada 


See the ‘‘D & W’’ Exhibit at the Convention, Space 418. 
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Original Vulcanized Fibre 
FOR ALL PURPOSES 


Sheets, Rods = All Practical 

and =,\2\ Machined and 

Tubes Carried <3 /-/ Formed Shapes 
in Stock to Order 


Especially valuable as insulation, as it 
combines high insulating qualities 
with pliability, durability and work- 
ability. Great compressive and tensile 
strength. 

Original Vulcanized Fibre is carefully 


treated to prevent corroding the wires 
and metal parts. 

Some of the finished parts we make 
are Gears, Cleats, Frictions, Bearings, 
Switch Bars, Bushings, Bases, Boxes, 
Handles, Valves, Packing, Armature 
Wedges, Coil Bobbins, Rail Joint In- 
sulation, Shims, etc., etc. 

Our large stock of seasoned fibre in- 
sures quality and promotes prompt 
delivery. 


American Vulcanized Fibre Co. 
901 Market Street Wilmington, Delaware 
SOLE MANUFACTURERS 


A TESTIMONIAL 
Jordan Commutator Truing Device 


1300: KW RAILWAY TYPE 
ROTARY CONVERTER 
8 INCH TYPE J DEVICE 


mreenecuitecisnai) : 


Sent seas tae 


PUBLIC SERVICE CORPORATION 
OF NEW JERSEY 
ORANGE DivistloN—ELectric Dept. 
Lakeside Avenue, Orange, N. J. 
April 16th, 1910. 


Subject: Commutator Truing Device. 

JorpaAn BrotuEns, 

74 Beekman St., New York City. 
Dear Sirs: 

In reply to your letter of April 14th, 1910, I wish to 
state that I have noted the contents of same and with ref- 
erence to Truing Device I wish to advise you that same has 
worked very satisfactory and we are having great success 
with it as it does all the work recommended to do. 

ours very truly, 
RB/C (Signed) R. BurKHALTER, Supt. 


Jordan Bros., Inc. 1A cae 
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You can prevent damage to 
your cars from short circuits 
by insulating them with 


ASBESTOS 
BUILDING 
LUMBER 


This building lumber is made of cement, re- 
inforced with interlacing asbestos fibers. 

It is very tough and elastic—a structural 
material as well as an electrical insulation. 

Easily cut, worked, and fitted. 

Absolutely fireproof—not affected by wate: 
or grease. 

Largely used in prominent electric installa- 
tions of America and Europe for barriers, 
third-rail insulation, cable-flue partitions, pan- 
els, doors for bus-bar and oil-switch com- 
partments, telephone switchboards, etc. 

Asbestos Building Lumber is made in stand- 
ard sheets, 42 by 48 inches, and 42 by 96 inches 
—thickness, 4% to % inch. 

For detailed information address 


The KEASBEY & MATTISON CO., Factors 
AMBLER, PENNA. 


Branch Office in Principal Cities in 
the United States, and London, England. 


The Advertising 
in this Issue 


constitutes, in the aggregate, 
the most complete current cat- 
alogue available of what is 
newest and best in Electric 
Railway Equipment and Ma- 
terials. 


This is one reason why the 
Convention Souvenir Number is 
retained throughout the year by 
many railway managers—so 
many that the suggestion seems 
to be in order that all Electric 
Railway Men will find the 
Souvenir 


of permanent value for reference as 
well as of great immediate interest. 
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Barrett Jacks 


The Best Designed—Most Carefully Made 


Safest for Railroad Service 
Hundreds of Sizes—All Types 


‘G 


~ 


Peacet the Genuine Barrett Jack for all 
lifting requirements. Its ease of operation, 
durability and economical maintenance es- 
pecially adapt it to meet your specific re- 
quirements. 


Although imitations have been offered 
that resemble the Genuine Barrett in appear- 
ance all have proved far inferior in construc- 
tion, design and materials and have not 
withstood the test of constant service. 


The Genuine Barrett Jacks are es- 
pecially designed in various types and sizes 
Automatic Lowering for every requirement in track or car work. 


Jack, 

ie The No. 27 Third Rail Track Jack 
is designed and adapted for track work where 
a third rail is encountered. It can be safely 
operated between the rails and instantly tripped to allow trains to pass over it. Pos- 


sibilities of short circuit or danger from operating lever coming in contact with third 
rail are eliminated. 


ee ererte\\ 
aria BARRETT |) 


JACK 


Special Automatic Low- 
ering Jack. 


——— Te 


_ The Genuine Barrett Special Emergency Car Jacks are designed in many 
sizes and capacities for the emergency equipment of each car of entire electric railway 
systems. They are practical, quick acting jacks to meet any conditions such as de- 
railment of cars, removing of obstructions on track, emergency work in case of accident 
and many unlooked for circumstances. 


— IMPORTANT" 


SEE OUR ADVERTISEMENT, Section vili, Page 269 
Describing Barrett Special Emergency Car Jack No. 239 


Barrett Motor Armature Lifts are indispensable 
in the car barn and afford a highly satisfactory, eff- 
cient lift for removing, replacing or transferring 
armatures. 


They are inexpensive in first cost and may be 
continuously operated without maintenance cost. 


This company is the largest manufacturers of 
lifting jacks in the world, our product including all 
types of Genuine Barrett Track Jacks and Automatic 
Lowering Jacks, Duff Ball Bearing Screw Jacks, 
Duff-Bethlehem Forged Steel Hydraulic Jacks— 
each a leader in its respective field and affording the 
latest design and greatest efficiency. 


Every part is made under especially determined 
specifications—a result of thirty years’ experience 
and unequalled facilities in jack building. 


Third Rail 
Track or Trip Jack. 


Write for our catalog K. 


Ball-Bearing Screw Jack. It is the most complete catalog 
of Lifting Jacks ever published 


ote Mrce. Co. 


ESTABLISHED 18665 
50 CHURCH ST. NEW YORK. y, 


PITTSBURGH, PA. U.S.A. 
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Coe 


i that Give 
» Commutator 
Efficiency 


The efficient operation of direct current machinery depends so 
largely upon the quality of the commutator that the building of commu- 
tators has developed into a fine art—a specialty. 


We are commutator specialists—building nothing else and from our 
years of experience and constant testing we have found that the most 
effective insulation is obtained from 


Canadian Amber Mica 


Therefore it is used exclusively on Cameron Commutators. 


Long ago we found in making our bars that the best results could 
be obtained by using 


Hard Drawn Copper 


because it is more dense, has unusual conductivity and will run more 
uniform than the drop forged segment. Therefore in Cameron Commu- 
tators we use absolutely pure, electrolytically treated, hard-drawn copper. 


Cameron Shape and Fit 


are also factors that must be considered. Our commutators are pressed 
together by hydraulic pressure insuring their being absolutely tight and 
with no danger of burning due to loose bars causing the brushes to arc. 


These factors, together with the skill of our workmen, produce a com- 
mutator that up to the present has not been improved upon. 


All sizes are carried in stock—special sizes 
built to order—segments or commutators of any 
existing type made to order. 


Write us for details of our Commutator 
Service. 


Cameron Electrical Mfg. Co., Inc. 
Ansonia, Conn., U.S.A. 
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fe 


SEER SENET EOLA or ER 


“| Be object of lifting a load 

is to move it somewhere. 
Therefore the logical thing to 
use is a combination machine 
which both lifts and trans- 
ports the load. 


OSPREY RARE a 


A Triplex Block and Brownhoist 
trolley, in combination, are uni- 
versally used wherever this logical 
idea is carried out in practice. 


Safety 


The Triplex is a steel block— 
hooks, chain, gears, pinion 
and sheave; likewise the 
trolley is of steel. 


Every Block Tested to 50% Overload 


CIES ERS ORD eI SN AD TET IS ORS OT MELD OO ER 


Ri 


Send today for the Book of Hoists 
C.10. It shows trolley installations __ 

and gives data applicable f 
to any car—shop or barn. 


TRIPLEX BLOCKS 
16 Sizes: / 
One fourth of a ton to forty tons (eS | 
300 Active Stocks: 
All over the United States. 


SUNG AE ES PG 


a 


ERRNO 


ay 


ie 


) REP SPAS aS ORS 


The Yale & Towne | \ \ 
Mfge. Co. VEX Gay 


Also Duplex Blocks, Differential Blocks and 
Electric Hoists 


The Makers of Yale Products 
Locks, Padlocks, Builders’ Hardware 
Door Checks, etc. 


9 Murray Street, New York 


Local Offices: . 
Chicago, San Francisco, 


74 E. Randolph St. 706 Phelan Bldg. 
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Pit Jack Babbitting Moulds 


CONOMY, in labor, time and material in electric railway shops, is a matter of tools—labor-saving appliances. 

Through years of observation, and acting on suggestions of practical shop mechanics, we have developed a 

large number of indispensable machines and appliances which are rapidly becoming standard in progressive 

electric railway repair shops. Before equipping new repair shops or extending and improving old shops it will 
pay you to consult us and carefully investigate the machines and appliances which we manufacture. 


Columbia All-Steel Gear Case Field Coil Winding Machine 
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Ratchet 
Brake Handle 


commen sme re 


Ve 


Axle Straightener 


Armature Coil Taping Machine 


3esides the products illustrated, Columbia Specialties include Car Trimmings, Controller Handles, Brake 
Appliances, Armature Buggies, Armature Stands, Field and Armature Coil Tension Stands, Coil Winding Ma- 
chines, Signal or Target Switches, Rolls for flattening Leads of Armature Coils, Armature Shaft Straightener, 
3rakes for Pony Trucks, Steel Trolley Poles, Trolley Wheels, Day and Night Car Signs, Armature and Axle 
Bearings, Malleable Iron Gear Cases, Field and Armature Coils, Commutators. 


Pinion Puller and 
Armature Bugsy Armature Banding Machine 


_New York 
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When You Buy Berry Brothers’ Railway Varnishes 
You Buy Fifty-four Years of Earned Reputation 


Fifty-four years ago the Berry brothers made their first 
varnish in a copper kettle on a cook stove. Today the 
product of Berry Brothers, Limited, factories is sold throughout 
the civilized world. 

We make a varnish for every purpose, each varnish the 
best for the particular purpose to which it is to be applied. 

The ever increasing sale of our railway varnishes and 
finishes is the best testimony we have to offer of their efficiency. 


INSIDE COACH FINISHING is a high-grade varnish, very pale, heavy 
bodied and well matured. It is an easy working, free flowing varnish and 
dries quickly and hard with a beautiful lustre. 

OUTSIDE COACH FINISHING is a pale, full bodied varnish that 
dries dust free quickly. It is an easy working, perfect flowing varnish 
and sets slowly, permitting large panels to be handled successfuly. It 
is a very durable varnish, withstanding unusual weather exposure, re- 
sisting wear and tear and dries with a beautiful lustre. 

INSIDE COACH RUBBING is a superior rubbing varnish, light in 
color, full bodied, easy working, perfect flowing and high grade in every 
particular. It dries and hardens quickly, rubs easiiy and makes an ideal 


surface for the finishing coats. 


OUTSIDE COACH RUBBING is 
a very pale, easy working varnish. It 
bodies up well, dries to rub in ap- 
proximately two days, giving a fine, 
durable foundation for the finishing 
coats. 


HAND RAIL BLACK is made especially for giving an attractive finish 
to hand rails. It dries quickly and hard‘ with a smooth, pleasing lustre 
and has no tendency to get soft or tacky when handled. 

TRUCK AND FRAME BLACK is an exceptionable good black for 
use on trucks and frames. 

GONDOLA BLACK is an elastic black for use on gondola and steel 
cars, and is a first class coating for trolley poles. 

No. 1 ASPHALTUM is made from selected bright gum and is used 
for castings of every description where a bright, quick drying black finish 
is required. It is heavy bodied and dries in about one hour. 

EGYPTIAN ASPHALTUM is for blacking frames, the metal parts 
of cars and is a good coating for trolley poles. 

CEMENT COATING is a sanitary preservative coating and finish for 
cement and concrete surfaces. It is suitable for use on cement floors in 
dynamo rooms because it excludes dirt and the formation of dust caused 
by friction. 

CEMENT COATING is made in the following colors: Buff, Stone, Slate, 
Red and Natural. 

PAINT OIL is a scientifically prepared medium for mixing paints. The 
ingredients being so accurately compounded and combined that they im- 
Part every requirement that a medium should have in producing a perfect 
paint. The fact that economy may also be counted among the good 
points of this Paint Oil should add to its desirability. 

APEX VARNISH AND PAINT REMOVER is a powerful solvent for 
removing old varnish and paint from surfaces to be refinished. It con- 
tains no acid, alkali or other injurious substances. It does not raise the 
grain of the wood nor affect glue joints. It will not affect the succeeding 
varnish or paint coats. It is very rapid in its action, honeycombing and 
breaking up the old varnish and paint coats, so that they can be easily 
removed down to the wood with a putty knife. 

Write for copy of booklets “Choosing Your Varnish Maker” and Rail- 
way Varnish Catalogue. 


BERRY BROTHERS, LTD., DETROIT 


Branches: Factories: 
New York, Boston, Philadelphia, Baltimore, Detroit, Mich., and Walkerville, Ont. 
Chicago, Cincinnati, St. Louis, San Francisco. 
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WE are the Originators of the 
ODN ES. 


Safe, Time and Labor- 
Saving System 
for 
Painting and Varnishing Cars 
That Has Been Proven a 
Practical Success 
and 
Adopted by 
Many-Railroads 


Write for Descriptive Booklet 


CHICAGO VARNISH _ CO. 
CHICAGO NEW YORK 
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ip Milton Hagy Waste Works, Inc. 


Sole Manufacturers 


Philadelphia 
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Proof like this is 
unquestionable 


Tests of Acid Resisting Paint 
by the Third Avenue Railway 


A reprint in part from the Electric Railway Journal 
Issue of July 13th, 1912 


The Third Avenue Railway of New York is the largest 
operator of storage battery cars in the United States. Re- 
cently its car equipment department completed a test which 
was made to determine what kind of paint would offer 
most protection for battery crates or compartments and such 
parts of car woodwork as are subjected to the fumes of the 
battery gases. For this purpose eight pieces of white pine of 
similar grain were selected and each was coated with a differ- 
ent kind of paint. After these pieces had become dry they 
were immersed in dilute sulphuric acid of the same strength 
as used in this company’s storage batteries. Following this 
immersion, the pieces were hung up to dry again. This alter- 
nation of dipping and drying was repeated at frequent inter- 
vals for seven months to imitate as closely as possible the 
conditions under which the woodwork of the battery com- 


shown 


partment is used. Eight kinds of paint were applied, as 
in the following list and accompanying illustrations: No. 1, 
ordinary red lead; No. 2, brilliant black insulating; Nos? 3; 
ordinary white lead; No. 4, special finish varnish; No. 5, 
Underwriters’ insulating black enamel; No. 6, special battery 
box paint; No. 7, acid-resisting paint; No. 8, paint furnished 
by a storage battery company. 


‘EE a 


The most remarkable feature of this trial was the 
discovery that No. 5, Sherwin-Williams Insulating 
Enamel, which is the Third Avenue Railway’s 
standard for its electrical work, was by far the 
best material for the purpose mentioned, although 
no special claims had been made regarding its acid- 
resisting qualities. The piece treated with this 
varnish is indicated by No. 5 in the illustration. 
Strangely enough the worst result is shown by 
piece No. 8, which was treated with a paint used by 
a storage battery company to protect the compart- 


ments of its own batteries. 


mE eS 


The Sherwin-Williams line of Ajax Insulating Finishes is 
very complete, as it includes a specially made product for every 
specific requirement of the same high quality as Sherwin- 
Williams Insulating Enamel. Comparisons by actual tests 
eliminate the unsatisfactory. Why not adopt this method? 


We have a little folder which contains interesting informa- 
tion on Insulating Finishes. 
land, Ohio. 


THE SHERWIN-WILLIAMS CoO. 


PAINT AND VARNISH MAKERS 
FACTORIES: CLEVELAND, CHICAGO, NEWARK, MONTREAL, LONDON, ENG. 
SALES OFFICES AND WAREHOUSES IN PRINCIPAL CITIES 


SEE 


Address 601 Canal Road, Cleve-™ 
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Paints like these 
are unapproachable 


There is a Sherwin-Williams 
solution to every paint problem 


Metal Protection 


The paint that affords the greatest protection for the longest 
time and at the least expense by the job is the paint most 
applicable to metal work. In our new metal paint 


S-W Perfect Method Red Lead in Oil 
Semi-Paste 


we have a product that meets all the requirements of the old 
style metal paints and combines other exceptional qualities. 
P. M. Red Lead in Oil is reduced with Pure Linseed Oil to 
brushing consistency. It contains the minimum of pigment and 
therefore doesn’t run off the surface at high points, on rough 
edges or around rivet heads. The maximum amount of oil 
used enhances its wearing qualities, its covering capacity and 
its elasticity, consequently its economy. 

Send for a film and color-card telling all about this new 
metal paint. 


S-W System of Car Painting 


We have a method of car painting that has proven highly 
efficient in the electric and steam field and is now in use by many 
large and small roads throughout the country. It is prepared 
in such shape that it can be incorporated in the general specifica- 
tions for new cars. This system is also applicable to burnt-off 
work and includes directions for properly ornamenting, letter- 
ing and striping. It also includes specifications for brake, truck 
and other equipment painting. 


S-W Standard Depot Paint 


This finish is made of those materials that time and ex- 
perience have proved to be the best for this particular purpose. 
It is uniform in color, spreads easily, and is economical in 
first and last costs. 


S-W Standard Sign Board White 


This is a superior paint for use on mile posts, whistling 
posts, crossing signs, signals, etc. It is exceedingly durable 
and will not chalk or flake off. For lettering use S-W Stencil 
Black. 


S-W Target Colors 


These colors combine easy working qualities, durability, finish 
and economy for use on Switch Targets and Semaphores. 


S-W Metalastic 


This is the best paint for steel cars, being made of pigments 
that are absolutely inert. They have no affinity whatever for 
the metal on which they are spread, or for the liquid in which 
they are ground, and are therefore entirely free from deleteri- 
ous chemical action. Made in four grades for different uses. 

We have descriptive folders on each of the above products 
and a copy will be mailed you for the asking. Tell us your 
problem and we will tell you what to use. 


THE SHERWIN-WILLIAMS Co. 


PAINT AND VARNISH MAKERS 
FACTORIES, CLEVELAND, CHICAGO, NEWARK, MONTREAL, LONDON, ERG. 
SALES OFFICES AND WAREHOUSES IM PRINCIPAL CITIES 
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For over 25 


eee emulate is as good as the first. It can’t help 
been supplying but be—that’s the way it’s made. 
electric rail- Ask the fellow who does the work 
roads with P&B what he thinks of 


cra ating Varnishes 


=n P&B Insu 


Baking and 
Air-Drying Insu- 


lating Varnishes, P & RB F ( 
P & B Insulating Ompoun 
Tape. Preser- 

vative Paints. 


rvwrevees | Im Cement Floor Finishes 


prevent dusting and subsequent dam- 
age to generators and all machinery. 
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A hard, glossy, durable surface 
that is oil proof and easily cleaned. 


The Standard Paint Company 
100 WILLIAM ST., NEW YORK 


CHICAGO PHILADELPHIA BOSTON DALLAS DENVER 
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The Proper Insulation 


for 


Electric Railway Motors 


Twenty-Five Years’ Experience in Manufacturing Insulating Varnishes 
enables us to assist you in selecting the proper varnish 
for your particular needs. 


Perhaps we may be in position also to advise 
you to your advantage as to the best method of 
applying the varnish—both of which are vital es- 
sentials to successful insulation. 


Naturally, no one electrical varnish is adapted 
for use for all of the many different purposes for 
which insulating varnish can be used; on the con- 
trary, the uses of insulating varnishes differ so 
greatly in character of purpose and results that a 
special insulating varnish is really necessary for 
almost every different purpose. 


The first step in selecting a proper varnish is 
therefore to have the proper range of choice; in 
other words, the selector should consider the var- 
nishes of only stich manufacturers as actually 


make a large number of different electrical var- 
nishes specially for the purpose. 

The second step is to determine, either by per- 
sonal test, or by verifying tests made by someone 
else, the actual qualities of the varnishes in prac- 
tical and not theoretical use. 

Right here we wish to emphasize the fact that 
S. V. W. Insulating Varnishes are not only manu- 
factured by the largest varnish makers in the 
world, but also that they offer the widest possible 
range of choice, and are the only line of varnishes 
especially manufactured for the electrical trade of 
which it can be truthfully said there is “A special 
varnish for every special need.” 

Write for a copy of “S. V. W. Insulating Spe- 
cialties.” 


STANDARD VARNISH WORKS 


New York 


Chicago 


London 


International Varnish Co., Ltd., Toronto, Canada 
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INSULATION 


Means Guaranteed Superiority 


Test our Varnishes, Insulating Cloth and Tapes, and you be the judge. If 
we cannot show a superior product we cannot expect your business. All we 
ask is the opportunity. Have we your permission? 
ALSO remember we make 

TRANSFORMERS OF ALL KINDS 
Let us tell you about our ‘‘A-W”’ Regulator for controlling street series mazda 
lamps. It has them all beaten. Everything backed by Packard guarantees. 


Circulars tell all. 
| The Packard Electric Company, WARREN, CHG 


Blue Label R&%© ae 


On Cotton Insulating Tape or Webbin g 
GUARANTEES 


STANDARD GOODS, MADE TO SPECIFICATION 
AND SOLD AT STANDARD PRICES 


When in the Market Specify ‘‘ AWEBCO”’ 


ANCHOR WEBBING CO. 


MILL AND OFFICE, WOONSOCKET, R. I. 
REPRESENTATIVES ’ 
Chicago—Frank T. Finney, 614 W. Adams St. St. Louis—-W. D. Wooley, 19-23 South 11th St, 
Cleveland, Ohio—-Foote-Howard Co., Caxton Bldg. 


@ 
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THE FACTORY OF THE STERLING VARNISH COMPANY 
Capacity Two and Three-Quarter Millions of Gallons 


There Is A Product Made Here 
For Every Insulating Purpose 


STERLING EXTRA INSULATING VARNISH—A clear baking varnish of high insulation and me- 
chanical strength—oil and water proof. 

STERLING BLACK PLASTIC INSULATOR—Permanently plastic, oil and water proof. For ma- 
chines subjected to heat and overloads. Requires baking. 

STERLING MOTORLAC—Black baking varnish, oil and water proof, very flexible. Short baking 


period. 

STERLING EXTRA BLACK FINISHING—High finish, quick air drying, good black color, good 
insulation and will not fade. For finishing and re-finishing armature and field coils. Oil 
and water proof. 

STERLING BLACK AIR DRYING—For quick repairs. Water proof. Dries in half an hour. 

STERLING BLACK ARMATURE LACQUER— Water proof, flexible. Stands high heat. Air dries 
in three hours, bakes dry in one hour. 

STERLING BLACK CORE PLATE—For armature discs. Air dries in five minutes. 

STERLING BLACK INSULATING PAINT—OQuick drying. For connections, iron work, wiring, 
black boards, battery boxes, etc. 

By succeeding in refining from ordinary linseed oil all the water soluble impurities, we have 
obtained an oil even better than old-fashioned cold-pressed linseed oil and our 


STERLING IRON ENAMEL PAINTS 


which contain it, are the most durable metal protection paints on the market to-day. 


Send for our books that tell all about Sterling Products. 
TRADE 
ODD PROCESSES 
MARK 


The Sterling Varnish Co. 


Pittsburgh, Manchester, 
Penna. Eng 
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THERE 


Is Hope 


—the trade mark that identifies 
the best Tapes and Webbings. 


Had Hope products not lived up 
to service requirements—the tre- 
mendous growth of the works be- 
low would not have been possible. 


Write for sample 
card of Uncoated 
Tapes and Web- 
bings. 


CONSUMERS’ RUBBER CO., 
$29 Superior Ave. N. W., CLEVELAND 
BELDEN MFG. CO., 
23d St. and Western Ave., CHICAGO 


T. C. WHITE, 
1124 Pine St. ST. LOUIS 


HOPE WEBBING CO., Providence, R. I. 
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TRADEMARK - REGISTERED 
———— 


INCREASED EFFICIENCY 


TRADE-MARK REGISTERED 


PISTON HEAD PACKING RINGS 


PATENTED 


DECREASED MAINTENANCE COST 


Used Where Any Piston Head 
Packing Ring Is Used 


TRADE-MARN eesti ae 
——E 


ct — pr 


McQUAY-NORRIS MFG. CO. St. Louis, Mo. 
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TULC 


Spring, Summer, Autumn, Winter 
Same Grade Used 


Do you have to get an expert on the job with every sudden change of 
temperature to see that you are getting proper lubrication ? 
Such practice is troublesome, expensive and UNNECESSARY. 


USE TULC 


and weather conditions cannot affect the efficiency of your lubricants. 

The lubricating quality of TULC is not affected by extreme temperatures. 
Feeds at 40° below and 340° above. 

TULC contains no free acid nor any ingredients injurious to bearings. Its 
use means a saving in oil cost—a saving in shop expense—a saving in inspector’s 
time—a saving in maintenance cost. 

Every ounce of TULC is used for lubricating—none is wasted by dropping 
along the track and in the barns. 


TEST TULC 


We will, on request, send a generous free sample for test. After you 
find that it’s a money saver—use it. We guarantee that TULC subse- 
quently to test will be the same as the material originally furnished. 


Visit our exhibit in space No. 622, at the Chicago Convention. 


The Universal Lubricating Co. 


Schofield Building, Cleveland, Ohio 
Cable Address 
W. U. TULC CLEVELAND 


1912. 


a 
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As Good as Ne 


6 Kuhlman Interurban Cars Complete 6 


Maker, Kuhlman Car Co. Heater, Peter Smith, Hot Water. 

Length over corner posts, 33’ 6”. Compressor, Christensen. 

Length overall, 43’ 6”. Seats, H. & K. Walkover, Pantasote. 

Width at sill, 8’ 6”. Seating Capacity, 42. 

Width overall, 8’ 9”. Smoking Compartment. 

Height, rail to top trolley board, 13’. Paint, Exterior, Sage Green. 

Height, step to rail, 14”. Paint, Interior, Mahogany. 

Trucks 

Type, Brill 27E 1. Wheel Base, 6’. 

Wheel Diameter, 35”. Diameter Axle, 5”. 

Wheel Type, Rolled Steel. Size Journal, 4” x 734”. 

Wheel Tread, 3”. Truck, Genters» 22’. 

Wheel Flange, 3”. Gears, Solid, 67 Teeth. 
Electrical Equipment 

Motors, Four G. E. 74. Type Controller, 2 Gen. Elec. C-28-C. 

Capacity, 65 H. P. each. Type Circuit Breakers, 2, M. L-2. 


The above cars are complete in detail for service, having a seating capacity of 42 passengers, are newly 
painted and have been operated very little. 


Consult Me 


When you are in the market for the following equipment : atee a8 

Electric Railway Cars, all Types, Gears and Pinions, and the following Specialties which we manutacture: 
Car Hoists, Axle Straighteners, Banding Machines, Coil Winding Machines, Pit Jacks, Babbitting 
Moulds, Armature Buggies, Pinion Pullers, Truck Forgings, Axle Bearings, Armature Bearings, Com- 
mutators, Controller Handles, Brake Handles, Sheet Steel Gear Casings, Malleable Iron Gear Casings, 


Target Switches, etc. 


W. R. Kerschner 


50 Church St. New York 
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for Railway Service 


Good varnish wiil keep your cars out of the paint 
shop. 
The tough, elastic coating of a high-quality var- 
nish protects the paint. 
It resists the action of the elements and holds its lustre for a long time. 
That is the kind of varnish we make. 
It may cost no more by the gallon than some other kinds, but it costs much 
less by the year. 
For durability our finishing varnishes are unequalled. 
We also manufacture a superior quality of paint and varnish remover, a 
trial of which will convince that it is the most effective you have ever used. 
Ask for particulars and prices. 


THE PARROTT VARNISH COMPANY 


Established 1846 
Manufacturers of Fine Automobile, Coach, Car, Marine and Architectural Varnishes 


BRIDGEPORT, CONN. 


Cut down the expense 
of Car Journal 
Lubrication 25% 


and get 100° better 
lubrication in addition 


At a small cost you can do this by installing the 


MILWAUKEE 


_ik Railway Waste Saturating System 


as 2+ = . 
Ny el q| It will also enable you to do away with the unsafe and unsightly dripping and 
P e dust collecting oil barrels, cans and pails. The MILWAUKEE SYSTEM is synony- 
| 7 WY mous with ECONOMY and EFFICIENCY. WHY? Because. 

The MILWAUKEE enables you to scientifically and correctly saturate the cotton 
waste, completely drain off EVERY DROP of surplus oil, save that oil for use 
again, and thus obtain saturated waste having the very maximum of lubricating 
efficiency. Instead of packing the journals every preset: you pack them once in 
from two to three months. 

The MILWAUKEE, therefore, SAVES YOU, no less than 25 per cent of your 
car oil, considerable labor expense and makes for cleanliness, safety from fire and 
general satisfaction. It is the most INEXPENSIVE method. 


Why not write today and get ALL THE FACTS—no obligation whatever. 


: eS 
9 |~" Milwaukee Tank Works 
= + 
Asa i . ° e 
at Baactinent tore ctureHAGhitenere ne Oil Tanks and Pumps of every description 
5—Oil storage compartment. 


6—Storage for used oil. MILWAUKEE, WwIis. 


— 
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se Up-To-Date 


and Equip Your Shops with the 


A. G. E. LABOR SAVING 
MACHINES, TOOLS AND SUPPLIES 


ape 


A. G. E. TYPE “K’? ARMATURE REPAIR MACHINE with 4 
Silent Motor Drive, Variable Speed, Automatic Tension Arm ~ 
and Improved Slotting Device. 


Pneumatic Pit Jacks 
Pinion Pullers 


Adjustable Armature 
Buggies 


Commutators 
Contro‘ler Parts 
Brush Holders 
Trolley Ears 
and 
Electric Railway Supplies 


ae : ype “C’ Motor Driven 
A. G. Se etic. eld: Me Coil Winding Machine. 
api . 


AMERICAN GENERAL ENGINEERING CO. 


MANUFACTURERS 


Aa oe eae 0 


General Offices, 253 Broadway, New York, U. S. A. New York Shops, 155 West Street 
Cable Address: GYMEO, New York ABC and Leiber’s Codes Used 
GEO. E. AUSTIN COMPANY, 253 Broadway, New York, U.S. A., Sole Export Representatives 
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Expertly Built 
Steel Lockers 
in Units, 
Groups 
or Tiers 


You don’t buy 
lockers often—so 
investigate them 
thoroughly. If you 
believe in locker 
satisfaction from 
the beginning, and 
ultimate economy, 
you want 


PEN-DAR 
Steel Lockers 


Being made by specialists, they 
are durably and substantially con- 
structed. Being all steel, they are 
fireproof, rigid, breakage proof, thief 
proof and sanitary. The expanded 
metal type keep contents well ven- 
tilated, yet absolutely protected. 
The sheet metal type, with Louvre 
Ventilating Hood, protect contents 
from fire and water, yet allow free 
air circulation. Pen-Dar Lockers 
add to the efficiency of your em- 
ployees by saving 
time and confusion 
at opening and clos- 
ing time. 


Design No. 230 


If you want our 
expert suggestions 
on locker arrange- 
ments, write us- A 
detailed catalog of 
our lockers on re- 
quest. 


W rate. 


Edw. Darby & Sons Co. 


Inc. 


245 Arch Street 
Philadelphia, = Pa. 


Design No. 1000 
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Waste Materials of 
Storage Batteries 


Plates, sediment, etc., bought in 
any quantity. We purchase entire 
plants and do our own disman- 
tling if necessary. 


Loraine Smelting & Refining Co. 
25 North Dearborn St., Chicago, Ill. 


Are your hats in the ring 
for a clean, conscientious 
campaign ? 


What has that to do with NICO METAL 
PROTECTIVE PAINT? Why— 


The platform of Nico Paint is 


HONESTY. Treating the other fellow on the level. 

ADHERENCE TO PRINCIPLES. Thoroughness 
in detail. 

ALERTNESS. Being on the job every minute. 

VALUE RECEIVED AND GIVEN. 100 cents on 
the dollar. 


We are a CANDIDATE for YOUR business. Do 
we get YOUR VOTE? Polls always open at 39 
Sudbury St., Boston. 

Catalogue tells all. Send for one today. 


Manufactured by 


NATIONAL INSULATOR COMPANY 


Boston, Mass., U. S. A. 


Burnt-Out Lamps and 
Lamp Bases 


We pay cash for burnt-out incandescent lamps 
and for old lamp bases. 


We also buy refuse from storage batteries— 
such as battery mud, tanks, plates, etc. 


Write us today and start a salvage account. 


The Safrican Company 


4440-4444 South State St., Chicago, II. 
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DURAND STEEL RACKS 


for Electric Railway ShopsanaCar Barns 


in this country. These Durand Steel Racks are fireproof, adjustable both ways, can 
be rearranged to suit all requirements at any time, give 20% to 30% more capacity 
than wood and will carry extremely heavy loads without sagging. 

They insure neatness and systematic storing of fittings, thus enabling you to keep an 
accurate check on stock. 

They reduce fire risk, therefore reduce insurance rates. Yet, the cost (capacity considered) 
is no greater than wood. They are valuable ‘assets, 
whereas wooden racks (considering the fire risk) are a 
liability. They are finished in Baked Japan or Enamel 
and are guaranteed by us. 


v ! NHE above is a view of the Stock Room of one of the largest Electric Railway Shops 


DURAND STEEL LOCKERS 


are the product of our efforts toward manufacturing 
the Finest Steel Lockers that can be produced and sold 
at a reasonable price, no frills, but a good, serviceable 
locker made of fine furniture steel and finished in Baked 


Enamels. 
They are a necessity in every shop and car barn. 


Our Catalog will assist you in planning your stock room— WRITE 


DURAND STEEL LOCKER COMPANY 


74 W. Monroe St. 134 Nassau St. oe on 
CHICAGO NEW YORK SIX LOCKERS~ DOUBLE TIER 
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“CYCLONE” 


High Speed Chain Hoist 


Combined With 
‘‘Matchless’’ Adjustable Malleable Frame Trolley 


HE ‘“‘Cyclone’’ Hoists are made with 
Graphite Bronze Bushings, 
making them Self Lubricating. 


The Gears are all cut. 


All Parts are Machined 
to Gauge. 


The Hoists have a very high efficiency and 
combine Ease of Running with Rapid 
Raising of the load. 


No Vibration. 
Especially adapting them to Foundry use. 


The Guaranteed Hoist. 


‘*Matchless’’ 
Adjustable Malleable Frame 
Trolleys 
with Hardened Steel Roller Bearings. 


Cut Gears 
Very compact and strong. 


Note the combination of the Hoist and 
Trolley for handling loads about 
an establishment. 


The Chisholm and Moore Mfg. Co. 
Cleveland, Ohio 


New York Office London Office 
103 Chambers Street 149 Queen Victoria St., London, E.C. 


SECTION VIII 


CAR AND TRUCK 
EQUIPMENT 


Including E:verything in the 
Way of Equipment and 


Supplies for Cars 
and Trucks 


Index to Advertising Classifications 


Section I-TRACK, including Frogs, Crossings, Switches, Switch Stands, Con- 
struction Tools, Track Equipment and Supplies, Rail Bonds, Paving Material, Cui- 
verts, Bridges, etc. 

Section II—POLES, TIES, CROSSARMS and WOOD PRESERVATIVES. 

Section III—SIGNAL SYSTEMS, LINE MATERIAL, WIRE, CONDUITS, 
ELECTRICAL INSTRUMENTS and TOWER WAGONS. © 

Section IV—POWER PLANT and SUBSTATION EQUIPMENT and 
SPECIALTIES. 

Section V—EUROPEAN and CANADIAN, MANUFACTURERS, DEAL- 
ERS, CONTRACTORS and ENGINEERS. 

Section VI—ENGINEERING and FINANCIAL, including Engineers and Con- 
tractors; Banks, Trust Companies and Brokers; Accountants and Auditors; Insurance 

- Companies; Detectives; Labor Experts. 

Section VII—REPAIR SHOP Appliances and Supplies, including Labor-Saving 
Devices and Shop Equipment; Paints and Vamishes; Insulating Material, Impregnat- 
ing Apparatus, etc.; SECOND-HAND EQUIPMENT. 

Section VIII—CAR and TRUCK EQUIPMENT, including everything in the 
way of equipment and supplies for Cars and Trucks. 

Section IX—ROLLING STOCK, including Passenger, Express, Freight and 
Work Cars, Trucks, Snow Plows, Sweepers and Sprinklers. 


For Alphabetical Index to Advertisers 


a 


See page 16 


For Classified Directory of Advertisers 


See pages 18, 20, 22, 24, 26, 28 
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Galena Experts Work With 7 
~ Your Men | | 


Galena Expert Showing the Galena Method of Properly Fitting Bearings 


and instruct them in the proper and economical use of 
lubricants. 


This co-operation brings about intelligent application of 
lubricant—man efficiency. 


Galena Oils 


offer oil efficiency. Combined, they effect big savings and Meee | 
make possible a Galena contract which provides for a a kee ia ; 
guaranteed reduction of your present lubricating costs. = to 


Let us-tell you either at the convention or by letterhow thee 
every clause of a Galena contract operates to your eres me <2 ane 
| yc) Sabha Benn 5 i 


— 
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Sterling Trolley Bases in four varieties. 


Contact constant. Any tension. Same tension all angles and horizontal. 
Perfect swiveling. Lessen dewirements and wear and tear. No breaking 
springs. Lowest cost of care and maintenance. Sold to over 300 roads. 


Sterling Safety Brake—Giant Brake in 
three forms. 


Well known standards on hundreds of roads thruout the world, Ster- 
ling Safety 15 years, Giant 7 years. Ample power, quickest action of all 
hand brakes. Easily stop biggest high-speed cars. Simplest brakes; no 
needless parts. Scientific construction. 


Sterling Passenger Registers and Fittings— 


Single and Double. Only full-geared registers made. Highest endurance 
records. Three million tests. Average cost repair parts for six years 
under six cents a year. Thoroughly modern machines cannot be “mon- 
keyed” with. Lowest prices. 


Sterling Sand-Box— 


Surest track sander known. Double agitator. Vertical feed. Heavy 
brass valve. Powerful closure. Caking and waste prevented. Will feed 


wet sand. Long durability. 
Sterling Fenders—Sliding and Folding— 
Both test records and regular service show utmost pick-up efficiency. 


Lowest cost of maintenance. For non-use ‘‘Sliding” slides under car; 


“Folding” folds inside of buffer. 


Sterling Wheel Guards—Fixed and Auto- 


matic 


Attachable to car body or truck of any car. Embody many original 
inventions. Proven effective life savers by long service on many roads. 
Several new patents. 


Sterling Ticket Punches— 


Established 9 years. Varieties, 32. Dies, 1,000. The best possible 
material and workmanship. Fair prices. 


Above products are covered by 46 patents and are sold on 
proven merit only. No false or extravagant claims are made. 


Trial in service is solicited. 


STERLING-MEAKER COMPANY 
STERLING FARE REGISTER COMPANY 


357, 359, 361, 363 Oraton Street “!- NEWARK, N. J. 
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There has never been a minute you 
have not known all we could possibly tell you 
concerning the faults of all the old and new 
varieties of collect-the-fare-first, -then- 
"ring-up" systems of fare collecting. 


In the effort to stop "leaks", and 
bring about a more equitable working re- 
lationship with your conductors, we ask you 
to ponder what the auditing advantages, men- 
tioned on the opposite page, would mean to 
your road, 


In the field of fare registration, 
via the coin-operated-register route, we are 
not only the pioneers but offer the only 
system equally "pat" and workable for all 


types of cars. The ROOKE SYSTEM alone gets 
registration and classification of fare 
values the instant of payment, with later 
uncertainties eliminated, 


We hope to discuss this with you, 
personally, at an early date, 


ROOKE AUTOMATIC REGISTER CO, 


P.S. Stop in at our Booth No. 617, we will 


be glad indeed to see you, 
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From “Passenger to 
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fi 
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Company’s “(Record 


The Rooke System Means— 


That the passenger registers the fare—an automatic, ' 
can’t-go-wrong part of the simple act of collection, en- ‘ 
forced at passengers’ finger tips. COLLECTION— 
CLASSIFICATION OF VALUE PAID—BELL— 
DELIVERY TO CONDUCTOR—all these things ac- 
complished instantly through utilizing the ordinary 
physical act of payment. 


The correct turn-in of fares paid is determined solely by 
the fact of collection. The passenger’s attitude, con- 
ductor’s actions, memory, etc., has no bearing and can- 
not defeat the turn-in. 


Impossible to “bunch” collections or registrations. 


Impossible for “substitution.” Exact value paid (nickel, 
dime or ticket) is instantly charged against the conduc- 
tor. All that represents value you get. All that repre- 
sents statistics you can handle safely without registration. 


NO TRANSFER OR TICKET FARE OF ANY 
KIND HAS EVER BEEN USED TO DIVERT A 
NICKEL PAID INTO A ROOKE REGISTER. 
Transfers, employees’ tickets, passes, etc., do not figure 
in your earnings. (See our ad. April 6th. ) 


WE CHALLENGE ANYONE 
TO SHOW A METHOD 
WHEREBY FARES MAY BE 
“BUNCHED,” TRANSFERS OR 2 
ANY OTHER SORT OF FARE = 
SUBSTITUTED FOR CASH 

OR ANY FRAUD PRACTICED —_lfp 


TO —DIVERT, AN IOTA. OF ATTTT Rs ! 

VALUE FROM ANY FORM OF e YA y 

FARE PAID INTO A ROOKE HI ring on 

REGISTER. a : 

The ROOKE system ee the Min Every Nickel 

integrity of the conductor from un- ’ ’ 9° 

just suspicions and accusations. He CZa Whal co patd at paceenger o finger 

handles only registered money. Go = tiles must appear aithout Oharnice 
—_— 


age, at your ‘aeaourer’o window. 


Rooke Automatic Register Co. 


Office and Factory: PROVIDENCE, R. I. 
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During the past two years 3,000 Johnson 
Registering Fare Boxes, handling coins 
only, have been purchased by about 40 
different traction systems. 


Their efficiency is best evidenced by the 
fact that most of the 3,000 were delivered 
on repeat orders from important traction 
companies including: 


Public Service Railway Co. of New Jersey; 
Third Avenue Railway Co., New York; 
United Railways & Electric Co., Baltimore, Md. ; 
Boston Elevated Railway Co., Boston, Mass.; 
Omaha & Council Bluffs St. Ry. Co., Omaha; 
United Railroads, San Francisco, Cal.; 
Oakland Traction Co., Oakland, Cal., and 
Seattle Electric Co., Seattle, Wash. 
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Johnson Registe 
Are Now Built For Bo 


After experimenting for several years we 
have devised a combined coin and ticket 
fare box which has been demonstrated in 
actual road service to be thoroughly 
practical and efficient. 


The principal features of this improve- 
ment are that: 


Coins and tickets are deposited in sepa- 
rate openings—the coins entering a series 
of holes, fall through a channel to the 
coin examination plate, and pass through 
the counting mechanism to the cash- 
drawer where they are available for 
change making. 


Tickets enter a separate slot, fall on a 
ticket examination plate,and passthrough 
a cancelling mechanism into a locked 
compartment. 


Tickets cannot be inserted in the coin 
chute or coins in the ticket slot. 


The coin handling mechanism is identical 
with that in standard Johnson Register- 
ing Fare Boxes for coins only. 


The tickets are received, cancelled and 
deposited in a specially designed hopper, 
interchangeable with the hoppers on 
standard Johnson Fare Boxes for coins 
only. 


With a Johnson Coin-and-Ticket 
Box on the car there isn’t a 
chance for any kind of a fare to 
go astray. 


The Coin-and-Ticket Box is as far ahead 
of anything for ticket collection as the 
Standard Johnson Registering Fare Box 
is ahead of any other means for coin 
collection exclusively. See these Fare 
Boxes at Booths 518 and 520 of the 
Chicago Exhibition. 
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ring Fare Boxes 
th Coins and Tickets 


There are ten reasons why every railway 
management should investigate Johnson 
Registering Fare Boxes. 


1. They take in and count fares before 
the conductor touches them; the com- 
pany is bound to get them all, but after 
they are registered the nickels are released 
for change making. 


2. They have increased receipts on 
every system on which they have been 
installed. 


: 3. They have decreased the expense of 
fare collection and accounting on every 

system on which they have replaced non- 
registering fare boxes. 


: 
| 4. They pay for themselves in 30 days 
| to 6 months (depending on conditions). 


5. They apply the cash register princi- 
ple to street railway operation. 


6. They avoid disputes about “overs” 
and ‘‘shorts’’ and save time and trouble 
for the receivers and accounting depart- 
ments. 


7. They are absolutely accurate under 
all traffic conditions, and free from mu- L e t’ s Ar range 


tilated coin trouble. : 
8. They are ‘unbeatable’ by dishonest for a Trial 


conductors. that willshow what the Johnson 

9. They are constructed of steel with will accomplish on your 
interchangeable parts throughout and road in putting up receipts 
operate with an efficiency of 99%. and cutting down fare-collec- 


10. They can be operated on pay-as- tion troubles and accounting 


you-enter; pay-within; near-side, center expense. 
entrance or ‘‘one-man”’ cars. 


Johnson Fare Box Company 
239 Fourth Ave., New York 76 W. Monroe St., Chicago 
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The Dayton Fare Rec 


SR A ernest aTsECD sine oa 


—S——— To the Passenger 


if 


Street Railway patrons are quick to 
recognize and appreciate the careful and 
systematic attention a Company is enabled 
to give to its passenger revenue by the use 
of the Dayton Fare Recorder. The. dis- 
tinct and unchangeable record made of each 
Fare paid at the moment it is received 
satisfies the most critical passenger. 


To the Conductor 


The Fares are classified and recorded 
with a minimum of effort. 


A positive indication and announcement 
is made that the Fare paid has been properly 


accounted for to the Company. 


The revenue Trip-sheet with the tedious 
and uncertain calculations required after the 
Conductor leaves the car are all eliminated 
by the indisputable record provided by the 
Recorder. 


“Overs and Shorts’ are effectually 
stopped. 


Under these conditions Conductors do 
their work with the confidence and assur- 
ance of trusted men. 


ee 


7 Yi iy i, , y 7 a ee oe Visit our exhibit at the Convention in Spaces 


View of Dayton Fare Recorder from Inside of Near Side Car 


4th A heat Sts. The Dayton Fare 


Dayton, Ohio 
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rder—Its Advantages 


To the Operating 
Department 


An indisputable record provided for the 
Conductor’s use in making settlement with 
the Receiver or Cashier. 


A badge No. Key positively identifies 
each Conductor with the printed record of 
Fares collected. 


The clear and accurate record of earnings 
and passenger traffic by Trips, Conductors, 
and Days, supplied by the Dayton Fare 
Recorder from each car provides all data 
necessary for construction of schedules and 
comparison of earnings; where closer an- 
alysis is desired for any reason or for any 
particular period Zone readings may be 
printed on the Recorder Trip-sheet at any 
number of points each trip. 


To the Auditor 


The Dayton Fare Recorder provides a 
summary of the day’s earnings and traffic 
of each car, mechanically computed, totaled 
and printed under the same headings as the 
Conductors’ record of ‘“Trip-sheet.”’ 


These ‘“‘Auditor’s Records” requiring no 
verification or other calculations are im- 
mediately available for summarizing the 
Lines earnings in detail by Cars, the 
Divisions earnings in detail by Lines, and the 
Systems earnings in detail by Divisions. 


Figure drudgery is done away with. 


Vie w of Dayton Fare Recorder from Platform of N21- Side Car 


12 and 14, and on the Near Side Cars 


Sales Office 


Recorder Company sti. 
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The Fare Box IDEA Is Right 


No other system of fare collection has come so near hitting 
the mark. 


The tare-box idea is right—just as the automobile engine idea 
is right. 


Efficiency in both cases depends absolutely upon the design 
and construction. 


The Cleveland BOX Is Right 


and is the safest, simplest, lightest and most 
durable fare-box yet offered. 


The cash box is designed in such a way that 
its removal by the dispatcher automatically 
locks it—the key being in the hands of the 
cashier, so that no one other than the autho- 
rized person can touch the money after it 
leaves the passengers’ hands. 


The construction does away with all com- 

1 plicated mechanism and all parts operate 

Leas easily regardless of weather conditions, be- 

cause they are completely enclosed in an 

aluminum case with no nuts or bolts accessible 

from the outside. Working parts are made of manganese 
bronze. 


Tickets and cash fares are both handled. 


The details of construction and operation show at a glance 
the safety and economy of the Cleveland Fare Box. 


Write for completed data 


CLEVELAND FARE BOX COMPANY 
5310 St. Clair Avenue Cleveland, Ohio 
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OQHMER REGISTER SERVICE 


The Ohmer System based on the use of 
Ohmer Fare Registers and applied to local 
conditions by our experts is the logical method 
of securing real fare protection. 


Where Ohmer Registers Are Made 


We entered our new factory in July and 
are now in better shape than ever before to 
meet the ever-increasing demand for Ohmer 
Fare Registers. 


Since January, 1912 , we have received new 
and renewal contracts from one hundred and 
forty railway companies. 


Another thing we are proud of: Ninety- 
nine per cent of our patrons, where contracts 
have expired, have immediately renewed them. 


Meet us at the Chicago Convention 


Ohmer Fare Register Company 


DAYTON, OHIO 
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THE INTERNATION 


The only machine combining a Fare Box, a Coin Counting Machine and a 
Car Register, and therefore, the only machine which combines all the elements 
necessary for accurate, complete and expeditious fare collection in Prepay- 
ment Cars. 

Look at the details and see how perfectly everything has been worked out. 


The Fare Box of the International Coin Register 


is arranged so that pennies, nickels or dimes may be deposited. There is ample 

capacity for 100 fares before or after registration. The glass receiving hopper 

provides opportunity for inspection, after which the coins are dropped through 

a trap door into a receptacle from which the coins can be removed only by 
passing them through 


The Coin Counting Machine of the 
International Coin Register 


This is positive in action and absolutely accurate for 
current coins. All coin handling parts are hardened 
tool steel, gears and principal wearing parts are high 
grade, hardened nickel chrome vanadium steel and 
principal bearings are ball bearings with hardened and 
ground tool steel cups and cones. Mutilated coins 
are registered according to diameter and immediately 
accessible to the conductor for return to the passen- 
ger. Dirt and small objects are automatically re- 
moved without passing through the counting 
mechanism, while larger coins or foreign objects are 
retained without interfering with the counting. 


Simply turning the hand crank passes the coins 
through the coin counter into a receptacle accessible 
to the conductor and, at the same time, rings 


The Bell of the International 
Coin Register 


It is a 4-inch gong located in the upper part of the 
register and audible all over the car. It rings once for 
each nickel, twice for each dime and once for each 
five pennies. The same operation which counts the 
coins and rings the bell, also operates 


THE INTERNATIONAL REGIS | 
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AL COIN REGISTER 


The Register of the International Coin Register 


There are three indicators on the register face: 
(a) The Trip Register—which in figures 11 inches high indicates the 
number of passengers on a trip. 

_(b) The Direction Indicator—visible from the car interior and a resetting 
mechanism which makes it impossible to change the direction indica- 
tion without resetting the trip register. The interlocking trip register 
and direction indicator are absolutely necessary for proper checking. 

(c) The Totalizer—which in figures + inch high shows registration in 
dollars and cents up to $1000.00. 

The advantages of a single, self-contained machine which with one operation 

counts the coins and gives audible and visible evidence of the fact, are obvious. 


This International Coin Register on a Prepayment Car insures simplicity of 
operation in fare collection, simplicity of accounting and simplicity of checking. 


The International A E R A Convention Exhibit 


shows the machine as mounted in various types of cars. The exhibit also 
contains International Single and Double registers, Heeren Badges, Interna- 
tional Bell Cord and Punches. You will be made welcome in 

SPACES 502, 504, 506, CONVENTION HALL 


The 
New York Double 
Deck Stepless Car 


shown at the convention is 
equipped with the Interna- 
tional Coin Register which has 
been in use on this car ever 
since the car was put in oper- 
ation last August. 

It has also been used on the 
N. Y. Ry. Co.’s Stepless Car 
since its introduction last 


March. 


e 
International Coin Register on New York Stepless Prepayment Car 
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The New Haven Fare Box 
The Ultimate Box 


Pioneer Box 


The New Haven was 
the Pioneer Registering 
Fare Box, being the first 
to demonstrate the possi- 
bilities in this line. 

Service and other tests 
of samples from our 
various types of boxes 
blazed the way for the 


Ultimate Box 


The Type No. 10 is the 
result of five years of 
experimenting and was 
designed and built with a 
view of eliminating all 
small parts, and making 
all operating parts heavy 
and strong enough to 
stand exceptionally hard 
use. In other words, 
built to 


““Stay Put’’ 


The Ultimate Box 


“stays put.” Will not 
break down or give out 
after four, five or six 
months’ use. 
_ It embodies 


SIMPLICITY 
DURABILITY 
ACCURACY 


Simplicity 
Mechanism is of the 
simplest possible con- 
struction. Contains only 
about one-third the num- 
ber of parts in other fare 
boxes. 


Durability 


No small or delicate 
parts. Very few springs. 
Gears and pinions of am- 
ple size; steel, machine 
cut; not punched from 
thin sheet metal. Wear- 
ing parts made from steel 
forgings, hardened Bear- 
ings made from steel and 
hard bronze. 

Safety device prevents 
breakage should the 
mechanism become stuck 
trom any cause. 

No broken coin plates, 
gears, pawls or springs in 
this machine. 


Accuracy 


The register used in 
this box has been stand- 
ard in our fare registers 
for fifteen years. Gears 
and pinions, made from 
hard Clock Brass, will not 
rust, break or wear out; 
insuring absolute accu- 
racy in registration. 


Samples and Catalogues are yours for the asking 


The Recording Register 


128 Winchester Ave., 


Type G 


Recording 
Register 


Full Geared 


WE GUARANTEE fewer 


springs and fewer parts than 
in any other register. 


This is the only fare register, in the his- 
tory of the register business, that has stood a 


ee ~~ es ee 
(= 
an a 


Bel Mia. 


Competitive Endurance Test 


of over a million fares without a single 
break, “the condition of the register at the 
conclusion of test being first class in every 
particular.’’ 


A MODERN register, absolutely full 
geared, of very simple mechanism. It is not 
an old machine remodeled in a vain attempt 
to make it up to date. 


and Fare Box Co 


New Haven, Conn. 
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These are the Registers 


Type F 


Non- Recording 
Register 


Full Geared 
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THE ECCENTRIC BOLT 


OF THE 


“ARDEE” SASH LOCK and 
ANTI-RATTLER 


permits this lock to be applied to 
the Face of the Sash Frame, 
without cutting into the 
Lower Rail. At the same 
time the Offset Design of 
the Bolt permits Close 
Fitting Sash Guide 
Strips. 


By placing an “offset”? in the bolt right nana 
of our “ARDEE” (Sash Lock “we cc eeelee 
have made it possible to apply this 
lock to either old or new windows, 
without cutting the lower sash rail. , 

Consequently the ‘“ARDEE”’ Sash NA iat cdr an tattle 
Lock costs less to install, as no ex- arr ke aieaige ame 

pensive fitting of the wood is called for. The mortise 
joint at the corner of the sash frame not only retains its 


full strength, but is reinforced by the cast bronze lock 
case. 


The offset shape of the Bolt allows the pawl to be easily 
and quickly withdrawn from engagement with the 
ratchet stop; a slight pressure on the finger piece will 
always operate the ‘‘SARDEE’’ Sash Lock. When 
pressure on the finger piece is removed, the strong spiral 
spring holds the sash firmly against the outer guide 
strip and effectively prevents rattling. 


The Lock Case is Cast Bronze, highly polished, or finished to match the other trim- 
mings of the car; the Eccentric Bolt is a single Steel Drop Forging; the operating 
spring is Phosphor Bronze; ‘‘Dayton’’ manufacture insures careful workmanship. 


The “ARDEE” Sash Lock and Anti-Rattler will be furnished either right or left-hand 
with continuous cast bronze stops, suitable for any raise of sash and with sash springs 
or compression rollers for the upper corners of the window, if required. 


End View 
Showing Offset 
Bolt 


WRITE FOR PLANS AND PRICES TO 


THE DAYTON MANUFACTURING CO., Dayton, Ohio 


MAKERS of FINE BRONZE and BRASS CAR TRIMMINGS 


OCTOBER 5, 1912.] ELECTRIC RAILWAY JOURNAL 237 


GOLD’S 
New Electric Heater 


7 ee recently perfected electric heater with numerous 
radical improvements is giving excellent results. 
This new heater has ventilated cores giving free access 
of air through the coils. ‘The air currents circulating free- 
ly inside and around the coil distribute the heated air 
through the car. You can use, according to require- 
ments, one, two or three coils in each heater. Each 
coil is self-contained and interchangeable. This feature 
alone will be appreciated by master mechanics whose 
time in the repair shop is valuable. 


When in the market for electric heaters specity the 
new type of Gold’s electric heaters and let us estimate 


on your requirements. 


See Our Exhibit at the Convention 
Space No. 257 


Gold Car Heating & Lighting Co. 
17 Battery Place, New York 


The National Steel Trap Door and Lifting Device 


The best safety insurance. Made of pressed steel 
plates with cross-ribs. All parts exposed for easy 
inspection. Made for either elevated ot surface 
platforms. 

Drawings and prices on request. 


Metallic (Steel) Sheathing 


All fastenings are concealed. Furnished with two 
priming coats baked on, ready for body color. 

Provides cellular air-chamber ventilation, is dur- 
able, fireproof, easily cleaned and renewable in sec- 
tions. Greatly reduces maintenance cost. Write 
for sample and prices. 


“‘Acme’”’ Vestibule Diaphragm Attachment 


Saves its cost many times over in protection to 
diaphragms and shop time. When buffer springs 


require replacement the diaphragm may be swung 
out at the bottom by removing four cotter pins. 
Specify the “Acme” on your equipment. 


“Acme” Sectional Diaphragm 


Made of 3-ply cotton belting in a two pleat, two 
fold diaphragm. There are no sharp valleys to col- 
lect dirt and moisture. Repairs easily made in the 
yards. For a long-life diaphragm specify “Acme.” 


“Acme” Vestibule Curtain Shield 


revolves in the post. Curtain fully protected and can 
be removed or replaced by simply turning shield 
around. A labor saver when curtain repairs are 
necessary. 


ransportation 


238 ELECTRIC RAILWAY JOURNAL 


[OCTOBER 5, I9I2. 


The ‘‘Acme”’ Weatherproof Window 


is weatherproofed with indestructible materials. It 
is the only window at once dustproof, air tight and 
easy for passengers to operate. It is designed to 
seal at the outside by moving inward, thus taking 
advantage of the external wind pressure, which 
tends to close the joints more tightly. 

Satisfactory tests by railroads have resulted in 


its extended use. 


“National Standard Roofing” 


is especially woven for us, and is treated by a special 
process which prevents mildew and makes it abso- 
lutely waterproof. Tests have demonstrated that 
it is practically a non-conductor of electricity, and 
as such is far superior to ordinary canvas. One 


coat of paint on the roofing is enough, but the ordi- 


nary white duck must have several. Samples will 


be furnished and prices quoted upon request. 


Utilities Comp 
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‘“Resisto Insulation’ 


is a fireproof, non-absorbent, non-conductor of heat, 
and is of great value for excluding heat and cold in 
the construction of steel cars. It is very flexible 
and can be made to conform to any curved surface 
of large or small radius. It is made in single and 
double thicknesses of %4 and ™% inch. 

Numerous tests made by railroads, car builders 
and private chemical laboratories have proven that 
“Resisto” is superior and efficient as an insulation 


for steel passenger cars. 


The “Tuco” Friction Curtain Roller 


is permanently regulated from the top and permits 
the curtain to be easily raised or lowered by simply 
pulling or pushing it to the desired point, where it 
remains stationary. It is absolutely free from any 
tendency toward upward creeping, which feature in 
itself makes it superior to all others for use in 
railway passenger equipment. 

Prices will be quoted on the friction rollers and 


fixtures complete, either with or without curtains. 
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The “Perfection Sash Balance” 


makes it possible to raise or lower the window sash 
to any position, where it remains in perfect balance. 
It absolutely prevents the sash from falling, thus 
making impossible injury to hands or arms of 
passengers. Detail drawings will be furnished and 
prices quoted upon request. 


The “Eclipse”? Deck Sash Ratchet 


is simple and positive in operation, and permits 
the deck-sash to be opened to an angle of 60 degrees, 
with two intermediate positions for giving the de- 
sired amount of ventilation. The tension of the 
spring is so adjusted that there is no possibility of 
damaging the sash. 


“Flexolith’ Composition Flooring 


will not crack; it is sanitary, fireproof, non-absorb- 
ent, easily cleaned with mop or hose, will outwear 
three wood floors. These are some of its advan- 
tages. Its other advantages and the prices furnished 
on request. 


“Chanarch” Floor Plates 


Made of 20, 22 or 24-gauge, stamped in such a 
form that greater strength and rigidity of floor is 
obtained by use of 10 to 15 per cent less flooring 
material than heretofore. 


“Acme” Pressed Steel Doors 


For surface, elevated and subway cars. Made in 
two parts, panels being pressed from the material 
forming the door. The two parts are welded on 
angle sections, forming a frame for the door— 
making it stiff and rigid. 


any, 30 Church St., New York 


National Balance “B” Curtain Fixture 
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National Cam Curtain Fixture 


National Curtain Fixtures 


are simple, strong, durable and 
efficient. Each type of curtain 
fixture is designed to meet 
specific car conditions. 


JEUOIZEN 


aunzX14 UlEWND «Dy, 


Exhibit Space 515 


THE NATIONAL LOCK WASHER CO. 
Chicago, III. Newark, N. J. 


National “‘D’’ Curtain Fixture 


PANTASOTE 


The National Standard for Car Curtains and Car Seating 


Spaces 508-10-12 


We are now supplying from our new American plant, located at 
Trenton, New Jersey 


AGASOTE 


for car headlinings and interior trim. A homogeneous waterproof board of 
great density and tensile strength. It will not warp, blister or separate. 


THE PANTASOTE COMPANY 


11 BROADWAY, NEW YORK 


Fisher Building, Chicago Monadnock Building, San Francisco 
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B. V. Punches are the Best 
So Far Produced at any Price 
—And Here’s Why 


They are made of the very best materials, by expert workmen, 
and are equipped with hardened steel dies. TOLEDO oun 
Their open sight allows the operator to see what he is doing— eat 
punchings can be made exactly where wanted. 
Many of the largest steam and electric railway systems have 
adopted them as standard. 
Their superiority has been proven by years of service under 
the most severe conditions, and they are positively guaranteed to be 
free from all defects. 
Ask for catalogue showing punches for every kind of service, 


and over 1,500 different dies. 


Vin l0Teo. THLee. 


bck 


Bonney-Vehslage Tool Company 


124 Chambers St. 
NEW YORK 


S continuous passage within jodays 
€ 


from date of sale. 


“SPLIT R 


# od unless stamped on the back by com- 
9 pany’s authorized agents ~ 


ty 
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SILVER LAKE THE Ratuway Suppiy&CurtanCo, {$) 


CHICAGO € 
RD 612-618 So, Canal St, MAKE 
TROLLEY CO Car Curtains of all kinds THE 
Is Tough, Strong and Car Specialties BEST 


Our “NOTCH” Curtain Fixture has many 
ADVANTAGES over all others. 
Will not become ineffective from wear, 


Prolongs life of Curtain—decreasing upkeep, 
Stronger than any other. 


Escutcheon applied without screws, 
W A T E R P R Fool-proof adjustment—No constant changes. 


Let us prove it to you, We can do so. 


THE MOST ECONOMICAL FOR 
LONG SERVICE 


OUR NAME IS STAMPED 
ON EVERY FOOT 


ALSO 


SILVER LAKE 
BELL CORD 


SOS 
One KO 
SZiis SS 


LX 
A 


SEND FOR SAMPLES 


SILVER LAKE CO., BOSTON No. 10 Pantasote Car Curtain with “Notch” Fixture 


Send for complete catalogue 


Your Prepayment Fare System 


is not complete unless your conductors are equipped with the 


Rapid Ready Change Carrier 


Fares collected and change made instantly and correctly with one hand, 
leaving the other hand free to ring up fares and guard against accident. 
Other roads have adopted them. Why not you? A trial will certainly 
convince you of its merits. Retail price, $1.75. 


CHAS. F. ETTER 
904 N, Second St. HARRISBURG, PA. 


: A 
25c. 10c. 5c. 5c. or lc 


American Railway 


Makers 
of 


Badges 


134-136 
Charles St. 
New York 
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Hale and Kilburn 
Steel Interior Finish 


for 


All Steel Electric Railway Cars 


Also Metal Sash, Doors and Seats 


“ 


THE HALE AND KILBURN + 
WORKS ARE THE LARGEST | 
IN THE WORLD DEVOTED 
TBO: SA1k - Si PRE GiA:R 
PRODUCTS. OUR DESIGNS 
ARE Al YOUR COMMAND. 


Prac acd Kilburn Walkover Seats 


are used by practically every leading railway. Three thousand cars in Chicago are 
equipped with these seats. They possess features of lightness and compactness, which 
give a saving of fifteen pounds per seat, or three hundred pounds per car, greatly re- 

| ducing car operating and maintenance costs, and lowering the drain 
on power stations. When you come to the point of selecting the 
‘most important item of interior equipment, a luxurious and dur- 
able seat, specify Hale and Kilburn Walkover Seats, assuring 


yourself against the endless troubles caused 
by substitutes. 


Don’t failkto 
visit our 
large exhibit 

located on 
Spaces 
49 and 50 
in center of 
Arena 
adjoining 
Westinghouse 
and 

General Electric 

exhibits 


Hale and Kilburn Co. 


New York Philadelphia Chicago 
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For Strength and Durability, Use 
Roebling Steel Core Cord 


[fe is made with a wire center composed of six 


strands of seven wires each. ‘These strands 
are twisted together around a cotton cord and are 
then covered with carefully selected closely woven 
cotton yarn, saturated with a waterproof com- 
pound. 


This construction makes the best bell and 
register cord to be obtained. It is very flexible 
and the wire center not only gives it strength and 
durability, but also keeps the cord at an even 
length under varying atmospheric conditions. 


Write for further particulars and prices 


John A. Roebling’s Sons Co., Trenton, N. J. 


AGENCIES AND BRANCHES: 


New York, Boston, Philadelphia, Pittsburg, Chicago, Cleveland, 
Atlanta, San Francisco, Los Angeles, Seattle, Portland, Ore. 
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Mt Samson 
‘4 Bell and Register Cord 
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ay, 

‘} Samson Spot | rolley 
‘a Cor d 

My 

NI } «are signalling the motorman, ringing up the fares, 
yy) and placing the wheels on the wires of the big- 


x K gest electric systems of the country, 
i. BECAUSE 


i } e . e 
vy : their extra quality stock, fine yarns and smooth 


f Ni finish make them last longer than any other de- ‘ 
HY vice whether common cord, high-priced leather |) 
hy , or rawhide. NN 
f, 5 ° | ry ) | 
I They save therefore not only in costof 


6 i cord but in cost of time required to replace 
F i 


vy broken cords. Nt 
| f J Samples and prices will be mailed you in IN 
‘N exchange for your name and address. Write. hy 


SAMSON CORDAGEWORKS 
BOSTON, MASSACHUSETTS 


46 ELECTRIC RAILWAY JOURNAL 


[| OCTOBER 5, 1912. 


Cure the 


TROU 


BLE 


by removing the 


CAUSE 


Affecting all Roads—large and small—is the constant treas- 
The Trouble 


ury drain due to accidents. 


C Of many accident claims can be traced directly to passengers being 
The ause injured by slipping on non-protected, or poorly protected car steps. 


Is to provide your cars with proper car steps, proper anti-slip treads 
The Cure and proper flooring. The appliances described below have helped 
others, and they can help you to cut down your accident claims. 


THE MASON SAFETY TREAD 


Has proven to be the. best known insurance against accidents from slip- 
ping and should be used on your cars, running boards, aisles, vestibules, 
station platforms and stairs. By years of constant service in this country 
and abroad, it has earned an enviable and increasing reputation for its 
durability and efficiency. The Mason safety tread is made in a number 
of types to suit different conditions. It can be applied on wood, marble, 
slate, concrete or steel, and is furnished with either lead or carborundum 


filling. 
THE STANWOOD CAR STEP 


Constructed entirely of steel is light and durable. It has been in use on 
the leading Railroads and Railways throughout this country, as well as 
abroad, for years and has proved most efficient. Its non-slip surface 
prevents accidents and its neat design adds to the appearance of the car. 
The passengers on entering the cars unconsciously scrape the mud and 
snow from their shoes and thus add to the sanitary and cleanly condition 
of the car. The constant cleaning of steps in winter is also obviated, as 
snow and ice cannot collect on these steps 


KARBOLITH FLOORING 


Makes an ideal covering for car floors as it is light in weight, fireproof, 
sanitary and a non-conductor of electricity. It bonds perfectly to wood, 
iron, concrete, stone or steel. It is not slippery and does not crack or 
chip. It is made largely of magnesium compounds and is laid while ina 
plastic state. On hardening or setting up it produces 
a body which is slightly elastic, hard and tough. 


Karbolith has been adopted on a number of leading 
Railroads as the standard floor for steel cars. It has 
been used for years and has always proved most effi- 
cient. It is also used for the floors of office buildings, oak ae 
stations, etc. aaa 


Blue prints, samples and information of the above 
materials will be forwarded on request. 


American Mason Safety 
Tread Co. 


702 Old South Bldg. BOSTON, MASS. 


rie 


STANWOOD 


Mason Safety Tread on Curved Step 
of Trolley Car. 


hc 


Sree. 
<ates 
SPD Ds 
DPE PD POPP 


St d Si le-Ste ] de in Foldi Type, as 
50 Church St., NEW YORK pane well ah ce Sar and Triple epee 7” 
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Anti-Slip Safety Tread 


This is a new Universal Anti-Slip Metal Safety Tread 
which we are now placing on the market. Base is made 
of rust-proof steel. Abrasive is made of alundum and 
carborundum held together by lead. Abrasive is uni- 
form and remains the same consistency until worn out. 
Actual service tests have proven that this tread will wear 
twice as long as the ordinary safety tread. ‘The old type 
of 


Universal Safety Tread 


is now standard on some of]the largest electric railway 
systems in the United States. 
Why? Because it is non- 
slipping until worn out. It 
is made that way,—simply 
a lead-filled steel plate, 
strong, compact, durable. 
Write for descriptive lit- 
erature and list of users. 


See our exhibit space No, 428 


Universal Safety Tread Co. 


Main Office 
141 Milk Street, Boston, Mass. 


and 


New York Philadelphia Chicago 
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UTILITY 
Car Ventilators 


are very effective, are easily applied, and 
are not expensive. Tests run by Robt. 
W. Hunt & Co. show that Utility Venti- 
lators are more efficient than any other 
car ventilators on the market. 


Utility Ventilators are made of gal- 
vanized iron in all sizes. They are 
equally effective for cars or buildings as 
the wind action, regardless of direction, 
causes a suction outward through the 
ventilator. 


° 
UTILITY 
REGULATOR 


Electric 
Thermostats 


positively control car 
temperatures and are 
sold under a guaran- 
Lee. 


See them in opera- 

tion at the National 
RAILWAY uriuiry co Convention of t h ‘2 
bait Am. El. Ry. Assoc., 


@ 


= Chicago, Booth 119. 


Railway Utility Co. 


The Rookery CHICAGO 
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CAR METERS 


(Reduced Prices Now in Force) 


SAVE MONEY 
By Purchasing Now 


90 WATTHOPR METER 10 
STREET : 


SANGAMO METERS CIVE 


@ A check on the motormen and equipment. 


q A record of the total current or energy consumption 
of each car, and by checking this against the recorded 
station output, a measure of the transmission losses. 


q A comparison of the current or energy consumption 
of different equipments under similar conditions 


@ A comparison of current or energy consumption of 
different lines of the same system under different 
traffic conditions. 


G A comparison of similar equipments on the same 
lines under different conditions of weather, track, etc. 


@ A concrete comparison, in the form of the recorded 
ampere-hours or kilowatt-hours per car mile, of all 
cars. 


Send for Our New Booklet on Operating Costs 


SANGAMO ELECTRIC Co. 


SPRINGFIELD, ILL. 


‘CHICAGO NEW YORK 
617-631 JACKSON BLVD, 50 CHURCH STREET 


SELLING ACENTS 
Electric Appliance Co., Chicago, San Francisco, Dallas, New Orleans 
Wesco Supply Co., St. Louis, Fort Worth and Birmingham 
Wetmore-Savage Company, Boston. Ludwig, Hommel & Co., Pittsburg 
Rumsey Electric Co., Philadelphia, Pa. Alfred Collyer & Co., Montreal 
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565 Cars Operated By 
CHICAGO RAILWAYS COMPANY 


ARE EQUIPPED WITH 


The Cooke System of Car Ventilation 


This system provides a positive and constant In Chicago Service this system is successfully 
circulation of air throughout the car, independent fulfilling the most severe requirements for Car 
of atmospheric conditions or motion of the car. Ventilation established by any City. 


: : N ifi i 
A motor driven exhaust fan withdraws foul O passenger space sacrificed —operating and 


overhead 
air from the upper level of the car. Fresh Air is ANG AE UNG Bese 


drawn in over the Electric Heaters to replace the Complete specifications and working drawings 


foul air. No additional heating surface required. sent on request. 


Vacuum Car Ventilating Co. 
561 West Monroe St. Chicago, Ill. 


CAR 


VENTILATION 


pee 


Fuse Logic 


must show you the wastefulness of throw- 
ing away the shells of blown fuses or of 
cashing them in for a small rebate. 


The Daum Refillable as 
Cartridge Fuse i 


makes this wasteful practice no longer 
necessary. The result is a 95% saving. All 
you need is a bit of commercial fuse wire, 
sold by all supply dealers, to make a Daum 
good as new. 

The biggest companies are using them— 
and ordering more all the time. We want 
more little trial orders. If not satisfactory 
return at our expense. 

All sizes—1 to 600 amp., 250 to 600 volts. 


FREE SAMPLE 
and catalog 15 for the asking. 


A. F. DAUM 


PITTSBURGH 
ae 


The ‘ AUTOMATIC” 
is applicable to both 

f ‘“‘Arched-Roof’’ and 
‘Monitor’? Type Cars. Our self-acting 
‘‘Intake-and-Exhaust’’ system is in 
operation on thousands of Electric and 
Steam Cars. 


AUTOMATIC VENTILATOR CO. 
2 Rector St., New York 
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- ies 
Imitators May Imitate 


: the green label on our boxes—but they can’t imitate the 
words 


“BOUND BROOK” 


Trade Mark Reg. U. S. Pat. Offi 


because that’s the trade mark of our 


Trolley Wheel Bushings 


__and they can’t imitate our experience gained from a 
quarter of acentury of bushing manufacture. 


Packed 50 in the “Box with Green Label”’—bearing 
the trademark “ BOUND BROOK.” 


MANUFACTURED ONLY BY 


Graphite Lubricating Company 


2 Church St., Bound Brook, N. J., U.S. A. 
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Insurance for the Vital Parts of Your Cars 
Is Essential to Protection of Net Earnings 


The profits from such insurance are 
manifested in three ways: 


First—By a saving in the cost of 
material, secured by the greater dur- 
ability of the equipment itself. 

Second—By the labor saving due to 
the less frequent labor charges for 
renewal and repairs. 

Third—By decreasing losses in car 
service caused by crippled equipment. 


Cefn 


—— 


ee 
oc “S00 oa nl i. 


TROLLEY WHEELS—JOURNAL BEARINGS— — 
ARMATURE AND AXLE BEARINGS | 


Are All Certainly Vital to Car Operation 
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More-Jones Trolley Wheels and Bearings 


Are Insurance of Uniform Economy 


This fact is proven by their uniform performance 
records on roads where they are in regular use. 


The superior efficiency of these MORE-JONES products 
rests upon something more than the mere claim of “*ex- 
cellent material and workmanship,”’ which, of course, can 
be justly put forth by any careful manufacturer. 


The fact is, that MORE-JONES castings are made by 
methods entirely different, methods invented and exclu- 
sively used by us and which have fully demonstrated their 
value in improving the quality of the casting. 


In making Trolley Wheels, for instance, we have en- 
tirely eliminated the use of “‘wrapped’’ molds, with the 
result that we can uniformly produce a wheel of much 
more accurate balance, thereby doing away with the ex- 
cessive vibration and arcing which is so destructive to 
trolley wheels. 


MORE-JONES Bearing Castings are made in metallic 
molds preventing segregation of the alloy, eliminating 
cavities and blowholes, and producing a close, dense grain 
which insures great toughness, strength and elasticity as 
well as a smooth, evenly wearing surface. 


Our improvements in methods of manufacture, our 38 
years of experience in the treatment and handling of bear- 
ing metals, and our close study of and experience in the 
needs of the electric railway ‘field have enabled us to be of 
invaluable service in producing economies for many roads. 


Do not these justify you in thinking that we might be 
of service to you? 


-More-Jones Brass and Metal Co. 


MANUFACTURERS OF 
Trolley Wheels and Harps, Contact Springs, Motor Axle Bearings, 


Armature Bearings, Truck Journal Bearings, Air Compressor 
Bearings, Armature Babbitt Metal ‘and Similar Products. 


ST. LOUIS ~ MISSOURI 


254 


ELECTRIC RAILWAY JOURNAL [OCTOBER 5, 1912. 


UNIVERSAL 


Trolley Wheels, Harps, 
Springs and Axles 


Delegates to the Convention in Chicago this year 
will remember our exhibit at Atlantic City in 1911. 
The products exhibited then are illustrated on this page. 
During the year, thorough tests have been made and 
our goods have given good account of themselves. 
We now know there is a genuine demand for Universal 
trolley wheels and harps—We have a business proposi- 
tion and have put our money into it—We have erected 
a factory at Northampton, Mass., well equipped with 
machine tools and appliances to turn out our goods. 
Inquiries will be attended to, and orders promptly filled. 


Advantages and Special Features 
Wheel -—fits any standard Harp, absolutely self- 


lubricating, no oiling, no rebushing; in- 
terchangeable center and flanges. 


Harp —light, compact and simple in its construc- 
tion. 


Spring —not riveted to harp, yet gives absolute 
electrical contact; quick detachable and 
fits any trolley head. 


A xle —interlocked grease pockets, giving constant 
lubrication. 


Test our goods by giving a trial order. It will be 
promptly filled. 


Universal Trolley Wheel Co. 


Northampton, Mass. 
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Why are Kalamazoo 
Trolley Wheels su- 


Made of pure lake copper, therefore higher in conductivity, with suffi- 
cient carrying capacity. Evenly balanced, insuring smoothness of 
operation. Long life without injury to overhead wire. 
which are easily affected by an arc. 
strain on curves. 


Free from alloys 
Soft yet tough and will stand the 
Will run in sleet longer than any composition wheel. 
Self-oiling device insures saving of bushings. They meet the requirements 


of satisfactory service. Their adoption and use for eighteen years by the 
leading roads of the country are their best indorsement. 


KALAMAZOO 


Trolley Wheels Trolley Harps 


We have the most complete equipment and plant in the country for 
the production of trolley wheels and harps. In fact, we are exclusive 


manufacturers of these devices. | We are today supplying more than 75% 
of the entire demand in the United States. 


Why Are Kalamazoo Trolley Harps Superior 
To Other Trolley Harps? 


Perfect and continuous contact, thereby insuring against arcing. Thick 
washers not quickly worn out, saving renewals and time. Springs on the 
outside of Harp can not be injured when the washers are worn out. Only 
one cotter pin need be taken out to remove wheels. Lugs on washers 
hold same in place when putting in wheels. Wheels quickly and easily 
changed on account of the construction of the springs and washers. 


Have You One of Our Catalogs? If Not 
We'll Be Glad to Send You a Copy. 


Star Brass Works 


Kalamazoo, Mich. 
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For Positive Reduction in 
Upkeep Costs 


The Best Money Savers Made 


The Knutson No. 5 combines the 
best features of several different 
types. The strongest—most accu- 
rate—and simplest. A knot tied in 
end of rope is the means of fastening 
rope to the reel—the chain, screw- 
eye, rivet and ferrule are abandoned. 
Samples to demonstrate will be sent 
anywhere prepaid. 


The Ideal Catcher for City and 
Suburban Cars is as. good as the 
Knutson No. 5 Retriever is for high 
speed cars. No car should run with- 
out one of these machines. ‘They 
will more than pay their cost every 
month. 


Knutson No, 5 Ideal Catcher 


The Peerless Check Valve, 


It is a great money 
saver on_air-brake 
equipment. Made in 1” 
and 34” sizes. 

We will gladly send you 
a number prepaid, for 
test purposes. 


positively prevents air 
leakage through the cyl- 
inder and all back pres- 
sure on the compressor. 


Peerless Check Valve 


Bea IN 


| New Pressed Steel 
Headlights 


Saving of over 60% in weight 
over cast iron Headlights. 


Sn 


Send for bulletins describing 
these new Dash Headlights. 


The Trolley Supply 
Company 


CANTON, OHIO 
U. Sw A. 


—-- --—---------—---- 73" -—-~--~—--------- 
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Save Lives and Mone 


—even under the st diffic erate irae pk ; 
he most difficult emergency conditions—by equipping all your cars with 


\ PARMENTER 
“—/Fenders and SWheelGuard3 


Parmenter 
Fenders 


are quickly and easily dropped 
to the track by the motorman. 
When once adjusted they are 
easy to maintain, and may be 
quickly transferred from one 
end of the car to the other. 


They Never Cause 


AnObjectTo Rebound 


When the object is in a stand- 
ing position they will receive 
and retain it without being 
dropped. In repeated tests they 
have won highest ratings for 
standing and prostrate objects. 


Parmenter 
Wheel Guards 


have stood the test of every- 
day service for over fifteen 
years, and are standard on 
many large systems. 

They are attached to the 
truck, and move with it, so that 


They Follow 
The Curve 


thus giving full protection at 
the point of greatest danger. 

Every road that tries them 
orders more. 


Parmenter Fender and Wheel Guard Co. 
89 STATE STREET BOSTON, MASS. 


—<$<$<$<$—$<—$—$——————————— ee 
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Protection Against H 


T= 
| HH WUT 
BETTE 


ELECTRIC RAILWAY JOURNAL [OcToBER 5, 1912. 


Providence Fenders 


Damage suits are ex- 
pensive—even if you win. 
Realizing this and ap- 
preciating the value of 
public opinion in their 
favor, dividend - produc- 
ing roads are cutting 
down their accident 
claims by installing 
Providence Fenders. 


Fenders are articles 
that are not sold on a 
competitive price basis to 
such roads. 


The difference in cost 
between questionable 
fenders and the Provi- 
dence is great in the long run—the difference in 
price too small to take chances on. 


They meet every condition of service and never 
fail to remove an endangered person from the track 
in perfect safety. 


We can furnish them interchangeable, fitting 
either end of car, or in sets. 


When sets are furnished the rear fenders may be 
strapped up out of the way. 


Sixteen years of service in every quarter of the 
globe has demonstrated their superiority. 


The Consolidated Ca 


Office and Factory: 
General Sales Agents: Wendell @ 
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avy Ireasury Drains 


‘‘H-B’’ Life Guards 


To be efficient a wheel 
guard must act instan- 
taneously—to be reliable 
it should be entirely auto- 
matic—to be economic 
simplicity of design and 
strong construction are a 
necessity. 


The ‘‘H-B”’ Life Guard 
is shown to be the only 
wheel guard to fulfil 
these requirements by the 
number in use, by the 
fatalities prevented and 
by the unanimous 
opinion of electric rail- 
way experts here and abroad. 


Two hundred foreign roads operate over 24,000 
“ty B.’? Guards, and in the past three years 65 


roads in America have purchased over 23,000. 


It is standard on the majority of the large electric 


railways. 


They do not add to the length of the car body, are 
economical to maintain and are absolutely reliable 


in cases of emergency. 


r Fender Company 


PROVIDENCE, R. I. 
MacDuffie Co., 1605 Broadway, New York 


rs) 
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For the Reduction of Accidents 
and Car Maintenance Costs 


consider well the several distinct, proven 
superior features that produce big economies 
on roads using the 


Lote ne 


Worm-Geared Hand Brake 


Every railway man knows that rush ap- 
plication of brakes causes skidding and is 
responsible for a large percentage of car ac- 
cidents. Because of the worm drive feature 
of Monarch Brakes, application cannot be 
rushed to an extent that would cause skidding. 


Experience has shown that eflective 
stopping of cars is on the same principle as 
starting them—steady application of power 
being most effective in both cases and with 
less injury to equipment. 


Monarch Brakes cover these conditions 
and give the motorman the greatest power 
with the least effort enabling him to have his 
car under complete control at all times. 


The gear case of the Monarch being at 
the top of the staff instead of under the floor 
is protected from street dust and floor dirt 
that would otherwise get in the case, causing 
the gears to work hard and setting up heavy wear. 

There are many additional features that will justify a few moments 
of your time in dropping a line for particulars—or if you wish to go a 


step further and try out a set at our expense—we'll gladly meet your 
wishes. 


Monarch Brake Company 


Cumberland, Md. 
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Established 1892 


BR ber Sos 
ee} Boece 1S fee: nishing of wood work for cars knocked down and all parts for repairs 
ee ling. is will be found a highly economical service for repair work or for 

uildine carsin your own shops. 


We also build omnibus bodies 
complete or knocked-down. 
Behind our product is the ex- 
perience gained from over 30 
years’ of car building. 


Some of our recent productions 
are shown in the illustrations. 
We are also prepared to build 
vestibules for any type of cars, 
no matter where your location 
is—you can profit by Sjoberg 
Service. Get the details. ~— v0 ue a + 


| W.N.C & D.C.R_R. 
Ue ae 


Patented 


We have built over 7000 vestibules for cars now in | Patented 
service in New York City and Brooklyn alone. 


PORTABLE VESTIBULE STATIONARY VESTIBULE 


With Sliding Sash in Center 

The sash is hung from an overhead track by means of With Sliding Sash Arrangement 
swivel sheaves at the top and guide rollers at the 
bottom; the whole adapting itself to any curvature of 
the track while moving diagonally across the angle. 
The portable vestibule is made to project slightly over 
the dash to allow a free swing of the controller handle. 


constructed on the same principle as the portable 
vestibule. The sliding sash is more convenient and 
more durable than the drop sash. Does not interfere 
with headlight, brake or controller handles. 


The SJOBERG SASH SPRING 


Made of Swedish Steel, oil-tempered and finished 
either bronze or nickel plated. The most widely used 
spring on the market. 


Write for Sample and Special Prices 


The J. P. SJOBERG CO. Pe Yon CIT ¥ 
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Bliss Gears and Pinions 


Cast Steel Gears in Three Grades 


Standard, Annealed; Special, Extra Duty; Armored 


Forged Steel Gears in Three Grades 


High Carbon, Annealed; High Carbon, 
Oil Tempered and Armored 


A distinct grade for each service condition. 


Each and every grade carries its own 
guarantee. 


The Bliss Guarantee is‘‘A Real Proposition.’’ 


Made in a shop devoted to steel products exclusively, supervised by 
veteran steel experts, every Bliss Gear and Pinion represents the 
result of twenty years’ experience and specializing in the manufac- 
ture of these goods. 


The service conditions which govern on each road determine the 
grade of Gears and Pinions best adapted for its requirements, from 
the points of operating efficiency and Gear and Pinion value per 
dollar. To decide correctly this point requires experience. Let us 
help you select the proper grade for your service. 


Bliss Gears and Pinions are graded for different operating conditions 
by special experts with years of experience back of them in studying 
traction requirements. 

Our experience is at your service—send us your inquiry. 


A complete line for every motor in service. 


DE. W. Bliss Co. 


Brooklyn 
N. Y. 
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‘| Nuttall Forged Steel Gears 


= have been adopted by a number of the most pro- 
3 gressive electric railways in the country, and the 
favorable reports that we have received substan- 
* tiate our claims for their superiority over all 
other electric railway gears. 
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The process used in forming the blanks makes 
the steel very homogeneous and of a very high 
tensile strength. The uniform texture of the 
material, and the absence of all blow holes and 
shrinkage strains, assures Reliability and Low 
Maintenance Cost. 


Nuttall Forged Steel Gears will occupy a very prominent 
place in our exhibit at the A. E. R. A. Convention in 
Chicago, October 7 to 11. 
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Pinions, Trolleys, Harps, Trolley Wheels, and the new 
Fe Nuttall Couplings will also be on display. 
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SEAMS and WELDS WEAKEN GEAR CASES 


The jars and jolts of everyday service pretty 
quickly open up weaknesses in ordinary cases 
that depend for strength on seams or welds. In 
the making of 


CHILLINGWORTH 


Seamless and Weldless 


GEAR CASES 


each half is drawn from one piece of sheet steel. 

The patented construction of Chillingworth 
cases is the only one that has yet effected perfect 
strength and rigidity, making frequent repairs 
unnecessary. 


Besides possessing greater strength than any Rudolph Chillingworth 


other cases, they are much lighter, gearing is 


more readily accessible and the cases can be in- West Side Ave. & Carbon Place 
stalled or removed in an instant. 


It will prove sound business judgment to get JERSEY CITY, N. J. 


the Chillingworth Proposition by writing to 


How long do ordinary gears and 
pinions last? 


Why not get three times the length of wear you are now getting from 
your gears and pinions? To accomplish this, specify 


Electric Special Ground 
Gears and Pinions 


They are completely machined by grinding. No subsequent reheating 
or treatment necessary. Material naturally hard. Teeth ground-cut by 
a recently invented emery wheel grinding gear cutter, a marvel of ac- 
curate mechanical development. Teeth theoretically correct, ground- 
cut to exact dimensions, free from usual inaccuracies, due to wear or 
spring of cutting tools. No distortion or heat cracks by reheating of 
material after machining. 

Material specially adapted to resist heavy abrasive action and shocks 
where toughness and strength is required. Dependable character of 
material for gears and pinions thoroughly demonstrated by long service 
tests under most severe mechanical operating conditions. 


Long Life—Low Maintenance Cost—Freedom 


from Breakage—Quiet Running All types for electric railway motors 
Ae for high speed interurban, suburban, 


‘“‘Stag’’ Brand Manganese Steel. Unequalled for every wear- or city service. 
resisting purpose. Machined parts finished by grinding. Write for Bulletin 48 


Edgar Allen American Manganese Steel Co. 


Gen. Offices: 1850 McCormick Bldg., Chicago. Eastern Sales Office: New Castle, Del. 
Works: Chicago Heights, Ill. and New Castle, Del. ; 
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An important factor to be considered in connection with economical operation— 


“V.D. & D.” RAILWAY MOTOR 


Gears and Pinions 


STANDARD SPECIAL 
TREATED HARDENED 


Efficiency vs. First Cost 


Can you afford to overlook the important factor of 
WEIGHT when concluding purchases of Railway 
Motor Gears? 


Have you stopped to consider the saving repre- 
sented as against first cost through the use of Cor- 
rectly Designed Motor Gears; the kind that 
combine with correct weights for the duty to be 
performed, accuracy in machining and proper 
Physical Characteristics to insure against breakage 


“VD. & D.” Motor Gears and Pinions merit the 
consideration of the man who appreciates the fact 
that higher efficiency over the average warrants a 
little higher price. 


V-Standard.—Made from open hearth cast steel, 
high in carbon. 


D-Special.—Thoroughly annealed before machin- 
ing to eliminate shrinkage strains. 


&~-Treated.—Our special process of Heat and Oil 
Tempering toughens the steel thoroughout, and 
results in a smooth, even wearing surface. 

ES D.-Hardened.—A hardened product that cannot be 
touched with a file and still retains elasticity to 
insure against breakage from shocks or heavy 
strains. 


We invite inquiries from the man interested 
in reducing operating expenses per car mile. 


ng pe 
4 BOLT—STYLE “B” 


Gear Department 


The Van Dorn & Dutton Company | 


CLEVELAND, OHIO 
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Don’t Wait Till the Snow Comes 


before equipping your cars with snow scrapers 
that will enable you to keep your cars on 
schedule time. 

The cost of 


ROOT 
Spring Scrapers 


is small, but the service rendered by them during 
the snow period is great. They enable you to keep 
your tracks open and your cars on time. 
' Root Spring Scrapers are made in four sizes and 
can be installed on any type of car. They may be 
operated either by air or by hand. The pneumatic 
feature which we brought out last year has proven a 
success. This method of operation is recommended 
for all cars equipped with air. 

For years these scrapers have been in service on all the leading electric railways of this country. 
In Canada, where snow is deep and fighting it is expensive, there are hundreds of these scrapers in 
use. Every street railway in that country has its cars equipped with our scrapers. These scrapers 
have always ‘‘made good.’ They pay for themselves every day they have work to do. 

Start equipping your cars with Root Spring Scrapers now and when the storms come your worry over 
broken schedules and revenue shortage will be lessened. By being prepared you will forestall trouble. 

Order now and get immediate delivery. 


ROOT SPRING SCRAPER CO., Kalamazoo, Mich. 


SAVE YOUR FLANGES 


and rails, as the cars round sharp 
curves, by eliminating friction with 


MINER’S FLANGE OILER 
and LUBRICATOR 


8 patents issued—10 now pending 


Flange Lubricator Flange Oiler 


uses crude oil and automat- 
ically feeds only when car 
is in motion. The oil is 


uses composition graphite, 
the pressure against flange 
being continuous and uni- 
form during the life of the 


stick. Requires no attention 
and can be refilled quickly. 
Each stick gives a run of 
from 1,000 to 3,000 miles 
at a cost of ten cents. 


They are easily and quickly attached. 


applied only on the flange 
and not in sufficient quan- 
tity to spatter or drip. Cost 
is from three to five cents 
per thousand miles. 


Try out a 


sample—will send you a sample pair prepaid for this 


purpose. 


J. H. MINER, 


Lumberton, Miss. 


FOREIGN PATENTS FOR SALE 
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“Barrett”? Emergency Jack 


(Patents Pending) 


For the Equipment of Electric Railway Cars 
and Emergency Wagons 


Barrett No. 239 is especially designed for the 
rapid and convenient handling of electric cars, 
and in cases of accident, emergency or derail- 
ment. 


It grapples low or high loads, and can be ap- 
plied and operated at any angle, or in close 
quarters next to platforms, in subways, on ele- 
vated structures, etc. 


The drop forged claw mounted on a ball and [ PEy tem 
socket joint is an exclusive feature especially 
serviceable in railway work. This claw will re- 
volve around, or swing away from, the frame, so 
that a derailed car can be both lifted and shoved 
horizontally. (See photo above.) 


No. 239 has a capacity of 15 tons on either the 
rack top or crow-foot, and weighs but 87 Ib. 
Special alloy steels are used throughout, and 
working parts are heat treated. An improved 
The Bay State St. Ry. Co. of Bos- quick-acting reversing mechanism and a special 


ton and other prominent roads leverage is provided, affording easy operation 
have adopted No. 239 exclusively 


for car equipment. 


This view shows how the 


forged steel claw will swing away 
, ; from the frame, as well as re- 
and rapid action volve around it. 


Our “Special Bulletin’? will give you complete information—write for it today. 
See our other advertisement, Section VIL, describing other types of Car Jacks. 


THe Durr Mre. Co. 


ESTABLISHED 1665 
50 CHURCH ST. NEW YORK. 


PrtTSBURGH, PA. U.S.A. 
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WESTINGHOUSE 


AMERICAN AUTOMATIC SLACK psy 


Promotes Maximum Brake 
Efficiency By Maintaining 
UNIFORM PISTON TRAVEL y 


No unnecessary wear of adjuster parts, as device remains at 
rest until adjustment is required. 


FOR INFORMATION ADDRESS THE G 


AMERICAN BRAKE COMPANY, ST. LOUIS, Mo. 


us Save Packing Leathers 


F >) Save Current for Compressor ( - ¥j 
| Save Governor Wear 


fi Ms Wy 
; Le ae AND Wonca aie te 
a . Bae ep he 
~~ x ee oq) a De Rass ie a 
After six years’ service with Emery p R FY F NT AG F | ) ENTS After four years a piklitg with other 
Brake Cylinder Lubricant, Lub ie 


BY USING 


The Emery Brake Cylinder Lubrieall 


A Leather Lubricant and Preservative 


MANUFACTURED BY 


The Emery Pneumatic Lubricator Co. 
ST. LOUIS, MO. 
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Two Braking Conditions 


must be successfully met in every Air Brake Equipment. 
An emergency application which will instantly apply 
the maximum pressure, and a regular service application 


which will smoothly bring the car to a standstill. 


Allis-Chalmers Straight Air Brake Equipments 


have been designed with particular reference to successfully meeting 
these conditions. This can readily be substantiated by any motor- 


man who has turned on air with an Allis-Chalmers Engineers’ Valve. 


Electric roads using Allis-Chalmers Air-Brake Equipments 


operate with lower maintenance costs and less repairs. 
WRITE FOR BULLETINS 


Allis-Chalmers Company 


General Offices: Milwaukee, Wisconsin 


Offices in all Principal Cities 
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Brake 
Shoes 


A. E. R. A. STANDARDS 


First, Last and All the Time 


Ch Se EES 


| 
: 
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AN 

Wh 

| 
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ee can’t get away from them going 


on—going off—adjusting. 


Yes, and with cost increasing each succeeding 


year—as your service grows. 


Shoe wear—wheel wear, going on all the 


time. 


Have you tried to cut down your costs ? 


Standardization is one way—a sure thing—as 


experience has fully demonstrated. Have 
you gone to the limit in this direction? We 


are ready to talk it all over with you and 


give you our suggestions. We have helped 


many. Maybe we can help you out of some 


of your difficulties, and reduce your costs. 
Better Let Go Try us—Booth 364. 


AMERICAN BRAKE SHOE & FOUNDRY CO. 
Mahwah, N. J. 


30 Church Street 332 So. Michigan Ave. 
NEW YORK CHICAGO 
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Creco Roller Side Bearings 
Save Wheel Flange and Track Wear 


Prevent Many Derailments 
Reduce Cost of Transportation 


WiKOC Howl HH ATO e000. TN USE 


| Creco Slack Adjuster 


Assures Full Efficiency of 
Brakes and Shoes 


Creco Brake Beams 
The Accepted Standard of 


Brake Beam Construction 


CHICAGO RAILWAY EQUIPMENT CO. 
GENERAL SALES OFFICES: 
McCORMICK BUILDING 
CHICAGO 


CONCRETE BARS 


Round—Square—Twisted 
Bent to Specifications 


OVERHEAD CONSTRUCTION 
Trolley or Transmission Service 


Malleable Castings 


of Best Quality 


Railway Castings a Specialty 


Prompt Shipments 
TRIPARTITE STEEL POLES 


RACTICAL Epes ieee tees 
ERMANENT FFICIENT 


Franklin Steel Works, Franklin, Pa. 


MARION MALLEABLE IRON WORKS 
Marion, Indiana 
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Are you getting satisfactory results 
from the brushes on your Rotaries ? 


Are you troubled with high Mica, 
Flat Spots, Cut and Scourged or 
blackened Commutators, with spark- 
ing, glowing or chattering brushes? 


Do you accept these conditions as 
something impossible to overcome? 


Do you know that Le Valley Vitae 
Brushes will positively eliminate 
all of these troublee—ALL OF 
THEM? 


For Fifteen years the Standard 
High-Grade Carbon Brush, recom- 
mended by the highest authority. 


Let us take care of your Carbon 
Brush troubles. 


Samples gladly furnished without 
cost on request. 


Le Valley Vitae 


Carbon Brush Co. 
4123 Park Avenue, New York 
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Platform That Wins 


in the Campaign for Economical Service 


Conservation of Commutators 
Conservation of Earnings 
Conservation of Shop Time 
Conservation of Power 


These are the four planks that make up the platform of 


SPEER CARBON BRUSHES 


Speer grades H1, H3, H8, offer the lowest resistance, the 
longest wear and no sparking under varying loads. 


They keep the commutators unscratched and 
glossy and stop treasury drains due to shut-downs, 
repairs, overtime and the number of brushes necessary 


per year. 
Put a set of Speer Brushes on your worst Car and 
let them tell the Speer story 1n detail. 


We'll send you the set without charge if you will 
give us the motor details. 


Write anyway for the Speer Brush Book. 


Speer Carbon Company 
St. Marys, Pa. 
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A Model Factory for the Man- 
ufacture of High Grade 
Carbon Brushes 


We have spared no expense to make our factory perfectly | 
equipped for the manufacture of carbon brushes. 


Complete testing devices of all kinds have been 
installed, and we know exactly what service our various 
grades will perform. 


For Railway Motor Service 
Corliss Brushes 
Are Absolutely Unequaled 


a eS a oe 


You will be assured of a warm welcome in our Booth at 
the Chicago Convention. Call and be convinced of the 
merits of Corliss “‘Frictionless” Brushes. 


Corliss Carbon Company, Bradford, Pa. 
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31 000 miles and still running with 


Laclede Brushes 


Thats One Car Record 


277 


To meet all operating conditions on different 
types of machines we have developed the following 
grades of Laclede brushes. 


Laclede 401 for medium size railway motors 
with slotted or unslotted commu- 
tators. 


Laclede 402 =‘ For all interpole motors; also for 
large size railway motors with 
slotted commutators. 


Laclede 255 =‘ For small size railway motors of 
the older types with slotted com- 
mutators. 


Laclede 255-G For large railway and stationary 
motors; also for generator service. 
You can reduce your cost per car mile by using 


one of these grades. Let us recommend it to you. 


Make our space number fifteen your head- 
quarters. 


National Carbon Co. 


Cleyelond 


CARBON BRUSH TESTS OF THE THIRD AVENUE 
RAILWAY, NEW YORK 


During the years 1908 and 1909 the Third Avenue Railway, New 
York, placed in service a total of 150 closed (series 700 to 850) and 
300 convertible (series 851 upward) new prepayment cars. The motors 
of all of these cars were furnished with Le Carbone brushes. How- 
ever, to keep in touch with carbon brush developments, the ‘company 
determined to keep a continuous record of the performances of sample 
brushes of the manufacture mentioned and also of such other brushes 
as might be submitted to it for trial from time to time. The con- 
sequence of this policy to date has been that since May 14, 1908, 
forty-six brush equipments, including twenty distinct styles from eight 
makers, have been carefully watched for wear, for physical features 
such as grain, homogeneity, chipping, breakage, etc., and for cost per 
1000 miles, without indicating any valid reason for a change from the 


Types of Test Brushes. 
and Were Applied on One Car Simultaneously 


The Lower Eight Are All of One Type 


present brush standards, 
ance of the different brushes tried is presented in the accompanying 
table, which was prepared from data in the office records of J. S. 


The method of keeping comparative perform- 


McWhirter, superintendent of equipment Third Avenue Railway. The 
original tables also give the names of the manufacturers, the numbers 
of the cars, the original size and wear of every brush, the last 
average size of all brushes per set and “remarks.’’ All test brushes 
were indentified by a “V” which was cut into the top of the brush. 
Although the tests were not carried out under laboratory conditions, 
only four sets of brushes were removed by mistake. The width of 
most of the brushes was 2 16/64 in., but there were a few as narrow 
as 2 12/64 in. and one as wide as 2 17/64 in. The company’s standard 
tension per brush-holder spring is 6 lb. for the GE-210 motors and 5 
lb. for the Westinghouse 310 motors. 

Le Carbone brushes “G”’ and “E,” designated as ‘“A-1” and 
“A-2” in the table, were on three test equipments. The only trouble 
from these equipments was evidence of uneven wear shown by one 
set after 45,280 miles had been operated. 

Manufacturer “B” had four styles of brushes on trial on ten cars. 
These brushes were easily chipped and broken. One set of B-l 


brushes did operate 55,705 miles, but was removed because of com- 
mutator wear. 


ELECTRIC “RAILWAY JOURNAL 


ical Test Case—And Le 


Reproduced from June 1, 1912, Issue of 
ELECTRIC RAILWAY JOURNAL 
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Manufacturer “C” had only two sets on trial but his brushes were 
satisfactory. 

Manufacturer “D’ had two types on fourteen cars. Most of these 
brushes were removed after runs of varying length for breakage, 
chipping and uneven wear. 

Manufacturer “E’* had three equipments of one type, which gave 
good service except that they blackened the commutators. 

Manufacturer “F’? had five types on six cars. All but two sets 


ABSTRACT OF CARBUN BRUSH RuEcORD oF THIRD AVENUE RAILWAY, Npw 


YorK Wear in 

Average Inches 

Last Wear in 64ths 1000 

Brush Motor Installed Inspection Mileage of an Inch Miles 
A-1 GE-210 56/20/08... 4/20/10) 30,686 == 3. 9) Saree 
A-2 GE-210 5/14/08. 53/10/11. 45,280" a eee 
B- GE-210 5/20/08 9/17/11 55,705 16 0045 
B-2 GE-210 1/31/09 9/17/11 59,789 22 O05T 
B-3 W-310 1/26/11 9/17/11 ,489 sl SOD eae 
B-3 W-310 1/26/11 9/17/11 18,904 10 -0083 
B-3 GH-210 1/26/11 3/10/12 25,684 12 0073 
B-3 GE-210 1/26/11 9/17/11 32,084 5 0024 
B-4 W-310 1/26/11 3/10/11 2,622 °° 7 30 a eee 
B-4 GH-210 1/26/11 9/17/11 18,305 6 0051 
B-4 GE-210 1/26/11 9/17/11 13,771 00TT 
C-1 GH-210 7/30/09 8/10/12 45,077 18 -0062 
C-2 W-310 7/28/09 9/17/11 38,413 14 0057 
D-1 GH-210 5/29/09 8/10/11 31,179 16 .0080 
D-1 W-310 5/29/09 12/1/09 15,286 .0082 
D-1 W-310 10/20/09 4/20/10 15,321 12 -0120 
D-1 W-310 10/20/09 , -.3/10/1k), 44,2065)" 0g a) ae wee 
D-1 W-310 10/22/09 4/20/09 13,226 12 .0140 
D-1 GH-210 5/29/09 9/17/11 49,192 25 -0079 
D-2 W-310 10/20/09 8/10/11 89,066.-" Alia > ee eee 
D-2 W-310 10/26/09 3/10/11 3ST, 356" — -< Wena geese 
D-2 W-310 10/22/09 4/20/10 14,797 11 .0120 
D-2 W-310 10/20/09 7/20/10 23,640 13 -0086 
D-2 GH-210 5/29/09 3/10/11 45,927 16 -0054 
D-2 W-310 10/24/09 3/10/11 02,715." lo Senloe eee 
D-2 GH-210 5/29/ 9/17/11 58,420 20 0053 
E-1 GE-210 5/10/10 3/10/12 41,5387 aly § 0071 
E-1 GH-210 5/10/10 9/17/11 29,340 -0048 
F-1 GH-210 9/16/10 3/10/11 1,83 16 0021 
F-2 W-310 9/16/10 38/10/11 10,039 oe 
F-3 W-310 9/16/10 38/10/11 {930-«) © secre eae ore 
F-4 GH-210 1/16/12 38/10/12 6,400 5 .0122 
F-5 W-310 1/16/1 /10/12 6,200 3 0075 
G-1 W-310> 0/19/12 11/24/11 Waites 54 5 
G-1 W-310 9/19/11 Bi 9/42 ~ a gee ale?) bee 8) ic 


were removed after comparatively short runs on account of breakage, 
chipping, uneven wear and wear on the commutators. 


Manufacturer ‘‘G”’ submitted one type of brush for two cars. The 
brushes broke after very short runs. 
The very latest installation was made by manufacturer “H’” (not 


who furnished the same type of brush for five 
equipments. These brushes were applied March 10, 1912, to both 
types of motors. All of the brushes which were then applied to the 
three cars with Westinghouse 310 motors have been since removed. 
The brushes in the GE-210 motors will have to be removed soon, as 
they are cutting the commutators. 


given in the table), 


CARBON 


BRUSH COSTS. 


The following table shows the carbon brush costs from August, 
1911, when this item was first segregated, to March, 1912, inclusive, 
for all electric cars, except storage battery cars, operated by the 


Third Avenue Railway on its Third Avenue, Forty-second Street and 
Dry Dock divisions: 


Mileage Date ost 
1,065,778 August, 1911 $27.82 
1,019,762 ? September, 1911 eet 

70,229 October, 1911 49.34 
955,499 November, 1911 23.11 
964,307 December, 1911 8.66 
913,982 January, 1912 14.83 
930,199 February, 1912 88.89 

1,031,208 March, 912 18.75 
7,850,964 $181.40 


Cost: 2,31 cents per 1000 car miles. 


During the same period, namely August, 1911, to March, 1912, 
inclusive, the storage battery cars ran 482,597 miles, including the 
mileage of the Twenty-eighth Street crosstown line for January, 
February and March, 1912, without requiring a single brush removal. 

The total number of Le Carbone brushes furnished the Third Ave- 
nue Railway for its standard cars from June 19, 1908, to May 7, 1912, 
is 11,500. It may be of interest to add that of this great number of 
brushes not more than a dozen were broken in the middle. Some 
brushes were broken at the top owing to defective design in one type 
of brush holder. Recently this design has been somewhat improved. 
It should be added that this brush was the only one that could be 
used at all in this type of brush holder. ® 
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arbone Again the Winner 


Why they stick to 
LE CARBONE 


During 1908 and 1909 the Third Avenue Railway, New 
York, placed in service 450 new cars equipping all motors 
with Ie Carbone brushes. However, to keep in touch with 
all carbon brush development—the company made careful 
tests on all brushes submitted for trial. 


Twenty styles of brushes from eight makers have been 
tested out since May, 1908—including the 


Le Carbone 
Brush 


Result of Test 
Maker “A” 


Le Carbone Brushes. A slight evi- 
dence of uneven wear on one set 
after 45,280 miles had been oper- 
ated. 


Maker “‘B” 


Brushes easily chipped and broken. 
One set removed because of com- 
mutator wear. 


Maker “C” 


Two sets on trial—operated satis- 
factorily. 


Maker ‘‘D”’ 


Brushes removed because of break- 
age, chipping and uneven wear. 


Maker “‘E” 


Gave good service but blackened 
commutators. 


Maker “‘P’’ 


Had five types on six cars. Ail but 
two sets removed on account of 
breakage, chipping, uneven wear 
and commutator wear. 


Maker ‘“‘G” 


Brushes broke after very short runs. 


Maker ‘‘H” 


Brushes cut commutator. 


W. J. Jeandron 


All these brushes were accurately 
watched for wear, for physical 
features such as grain, homogene- 
ity, chipping, breakage, and tor 
cost per 1,000 miles. The results 
of the tests were so satisfactory 
with LE CARBONE BRUSHES 
that they were made standard for 
their equipment, and the fact that 
their entire consumption in four 
years has been only 11,500 
Brushes is substantial proof that 
the railway company made no 
mistake in its selection. 


Le Carbone Brushes are always 
economical and perfectly 
uniform 


173 Fulton Street 
9 — New York=—= 


% 


tech SEAL 
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A GOOD POINT FOR E 
SYMINSTON 


JOURNAL BOXES 


— MON [TUE WED. THU. | FRI._| SAT. 


They 


red uce 


wheel - 


flange 


pedestal 


_| jaws. 


wear. 


¢ ere | 


\ Tae rip | 


Every one of the good points outlined above is easily proved and has been 
proved over and over on road after road. 


Specializing on journal boxes and center plates alone, Symington Service has 
naturally been able to develop these lines to a degree of perfection not attain- 
able where such products are not the mainstay of the business. 


Whenever you order trucks, specify Symington Journal Boxes. 


Try a few sets on your present cars. 


ha PRS YMINeTON GO, 
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RY DAY OF THE WEEK 
BAGKIMORE 


PLATES 


fey Js Thorough. 

e| save reduce} cut | 3 tests 
| power | wear | 0 | sold 
on | on. : 1000 to 


_ | curves | one road. 


Sioa here's enough saving in choosing Baltimore Ball Bearing Center Plates 
instead of the best oil or grease lubricated bearing to pay at least 50% 
dividend per year on the additional investment. 


Oil and grease are necessary evils where friction cannot otherwise be 
minimized. But in center plates, you kill friction by using Baltimore Ball 
Bearings. So why tie yourself up to the nuisance and cost of lubrication? 


Symington Service guarantees ball bearings suited to any load, any 
operating conditions. 


Maryland Trust Bldg. 30 Church St. 623 Peoples Gas Bldg. 
BALTIMORE NEW YORK CHICACO 


New England Agent, James C. Barr, 84 State Street, Boston 
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Griffin Wheel Company 


MANUFACTURERS OF 


CHILLED IRON CAR WHEELS 


OF EVERY DESCRIPTION 


F. C. S. WHEELS. (erarenteo 


PATTERNS FOR ALL DIAMETERS TO 
SUIT CLEARANCES FOR EVERY DESIGN 
OF TRUCK FOR ALL CLASSES OF 


STREET RAILWAY Ando INTERURBAN SERVICE 


( SACRAMENTO SQ. DETROIT BOSTON 
CHICAGO < _- stock YARDS DENVER TACOMA 
| KENSINGTON ST. PAUL KANSAS CITY 


E..G.Long 


5O Church \Street, New York, 


General Nake neritic and Exporters 
0) Ce 


Manufacturers’ Representatives 


ELECTRIC RAILWAY EQUIPMENT ann SUPPLIES 


Sole Manufacturers of Parts for Peckham and Diamond Trucks and the Taylor Brake. Business 
successors to the New York Car and Truck Co. (The Peckham Mf’g. Co.) and the Diamond Truck Co. 


Buying and Shipping Agents for 
Foreign Firms and Tramways 


We invite Correspondence from Foreign Buyers who need American Buying Agents. 


OcToBER 5, I912.] ELECTRIC RAILWAY JOURNAL 283 


Street Railway Men 


ATTENTION 


Note the two cuts on this page 
and you will see a picture of 
the finest CAR FLOOR on 
the market to-day. The one 
in the upper leit hand corner 
shows the finished floor, before 
the seats are installed; the 
one in the lower right hand, 
aiter seats have been screwed 
to the floor. The floors are 
made of our ‘“HYGENIA”’ 
Composition. They will out- 
last any other flooring materi- 
al that can be bought to-day. 


Water, Fire, Dust, Germ and Vermin-Proof—almost 
Wear-Proof. Resilient and Non-Absorbent 


NON-CONDUCTOR of heat, cold and electricity. 

Put it on your street car floors and platforms and let it rain or snow on 
it, it won’t disintegrate. 

Its SANITARY features have never been duplicated in any other composition. 
The U.S. Government is using it on Battleships, and in its Hospitals. Why 
not you, in your Street Cars? | 

Some of you who read this page have probably seen our * HYGENIA”’ in your 
cars that have been shipped irom this City, where they were built. You know 
what “HYGENIA” is and what wear it will stand. Those of you who have 


not had the pleasure, ought ie 
get in touch with us. Wewl — a ae oa 
gladly supply all necessary <i \ RE it ff’, p 

data and samples. rs ea “a * ae ee 


We would like to tell you of 
the many, many installations 
that we have made through- 
out the United States and 
are still making. 


Write us! Wire us! Call on us! 


National Hygienic Floor Co. 
805 Carleton Building 
ST. LOUIS, MO. 


SOLE OWNERS AND MANUFACTURERS 


sSaKr 
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wo Pages of 


THE PASSING OF THE PLAIN JOURNAL BEARING 


So this, then, was the reason for the passing of the 
plain journal bearing. 


Electric railway operators found that by substituting 
Rollway bearings for plain bearings on city service cars, 
making 35,000 car miles per year, they could save $300 
per car per annum. 


And that on higher speed interurban service with 70,000 


to 80,000 car miles per annum the saving approximated 
$600 to $700 per car. 


They found that in ordinary service with Rollway 
Journals, motors of 20% to 30% less rated horsepower 
than required with plain axle journals could be used which 
represented a saving in motor cost equal to the increased 
first cost of Rollway Journals. 


But notwithstanding the fact that these tremendous 
savings could be effected without extra equipment cost, 
operators did not make the change until the Railway Roller 
Bearing Company demonstrated conclusively by service 
results that the bearings were unquestionably reliable 


We guarantee that at the end of three years’ 
service the bearings will be in practically as 
good operating condition as when installed. 


Railway Roller Bearing Cor 
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Modern History 


, 


THE DAY OF FRICTIONEES:S BEARINGS 


—that they reduced lubrication bills 90% 
—that they reduced power consumption 25% 


—that they increased coasting time 30% 

—that they made decided savings in wheel maintenance due 
to reduction in flange wear and that they increased motor 
life by reducing the demand on the motors. 


Financiers interested in realizing more return on their 
investment in electric railway properties made Rollway 
applications on their roads for the elimination of friction, 
with the result that they are today reaping largely increased 
returns not only from using Rollway journal bearings but 
from Rollway motor bearings, Rollway center plates and 
Rollway car wheels. 


Write for the details regarding the operation 
of Rollway Bearings—taken from actual 
service results. 


any, Syracuse, N. Y., U.S.A. 
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Standard 
Roller Bearing Car Journals 


enhance the value of High-Grade Equipment 


TYPICAL INSTALLATION BY A FIRST-CLASS ROAD 


Save money 
eliminate journal trouble 
conserve the comfort of passengers 


WE GUARANTEE THEM 


STANDARD ROLLER BEARING COMPANY 
PHILADELPHIA, PA. 
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BALL BEARING TRAILERS 


Reduce Peak Loads 


and rush-hour operating expense by reducing 


Weight per passenger 
Cost per unit 
Platform expense 
Current consumed 


BALL BEARING TRAILER adds but 25 per cent to the average 
power demand of the motor car as compared with 40 per cent for plain 
bearings. Almost any modern motors will carry 25 per cent overload easily, 


without requiring to be overpowered for single-car service. 


HES S- BRIGHT BALL BEARINGS 


Built for Hnaqurance 


have run, in motors and main journals, 15,000,000 car miles. ‘Their reliability 


is a proven fact. 


HESS-BRIGHTS pay for themselves in the current they save, as compared 
with plain journals. They open the way to economies in rush-hour operation 


impossible with plain-journal cars. 


See us at the Convention, Space 243, Dexter Pavilion. 


The Hess-Bright 
Manufacturing Company 


37 East Erie Avenue 
Philadelphia a: $8 3: Pa. 
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Projects 
only 2 feet 
in front of car. 


~S, 
= ‘ 
e . 
, "uy 
CS 


bf 


[OCTOBER 5, IQ12. 


Position No. 1 


Position 
No. 2 
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The FONGER Tip-Tilting 


Automatic Fender 


Equip your cars with this fender and you can operate at high speed with 
the assurance of freedom from personal injury suits. It will remove the heavy 
burden from the financial reszonsibility of an electric railway. 

If a person gets in the way of a car equipped with the Fonger Tip-Tilting 
Automatic Fender and is struck, little or no damage is done. The fender 
will in practically every instance, not only save life, but prevent even minor 
injuries. 

It is due to the tio-tilting board, a radically new feature in fender opera- 
tion and characteristic only of the Fonger fender. 

It works like a scoop. The moment an object hits it at Point A (see posi- 
tion No. 1), it tums over backwards, B descending in scoop fashion to 
within an inch of the ground and holding that position (No. 2). 


The tilting feature thus relieves the blow and the object is “shoveled up” 
without shock into the steel-wire grating. 


Made of steel throughout, light in weight, strong and durable. Projects 
but 2 feet in front of car. Fender also can be operated and is completely 
controlled by motorman without his leaving the car. Can be drawn up en- 
tirely under car by a chain pull and released by a spring bolt. Drops into 
position by gravity and locks there. 


Is easily installed and adjustable for any type of car. 
Be sure and see our exhibit in Arena Gallery at the Convention. 


We'll be glad to furnish complete details on request. 


FONGER FENDER COMPANY, 3852 Cottage Grove Ave., Chicago 


STAR PILOT FENDER 


FOR INTERURBAN CARS 
See Our New Type Fender at Exhibit Space 
615, Chicago Convention 


Now adopted by one of the largest Interurban Systems for operating in the cities 


ATTACHED IN LESS THAN ONE MINUTE. PREVENTS ACCIDENTS 
DECREASES DAMAGE CLAIMS. REDUCES LIABILITY 


ELECTRIC TRACTION SUPPLY CO. 
ST. LOUIS 


THE RAILWAY SUPPLY HOUSE OF THE WEST 


Construction Supplies Car Equipment Material 


SR aa A AT LNNTNS 
Interurban Car Equipped with Star Pilot Fender 


Have You Tried the Martin Nut Lock 
<> 


It holds any nut in place no matter how severe the jolts, 
jars and vibrations may be. Doesn’t that indicate the advis- 
ability of using Martin Nut Locks on track-work, trucks, etc? 
The cost is too small to consider, the advantages too large to 
overlook. Write today for sample and judge for yourself. 


The Universal Nut & Bolt Lock Co. 


Newport, Kentucky 
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“Nelson” or “Portland 


Automatic Safety Fender 
Air-Controlled 


Seta 2 es 


| 


AAS ; 

4 i\ 4% H 

ee S SY 
; | Sent ae eee nll 


Stet 


Delegates to the A. E. R. A. Convention at Chicago 
are cordially invited to call at Booth 207, Machinery 
Hall, and witness the demonstration of the new 
“Nelson?” Automatic Air-Controlled Safety Fender, 
which is in successful operation in Portland, Oregon. 


This is the Fender that has eliminated the front-end 
accident. 


The ‘Nelson’? Fender gets underneath the object 
EVERY TIME—not sometimes. 


With perfect protection possible, why be satisfied with less? 


lf You Do Not Attend the Chicago Convention 
Write Us for Further Particulars 


Western Automatic Fender Co. 
Seattle, Wash. 
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OW, 


@ The largest modern independent carbon and battery factory in the U.S. A. 


@ Our facilities for the manufacture of everything in the carbon and battery lines are greatly 
improved and enlarged. 


@ We have had twelve years experience in carbon work and with our new plant in full opera- 
tion now have unexcelled facilities for making all kinds of carbon and batteries in large or small 
quantities. 


American Carbon Products 


Carbon and Graphite Motor and Generator Brushes, 
Carbon Electrodes, Welding Carbons, Carbon Specialties, 
Lubricating Graphite and Foundry Facings, 

Wet and Dry Batteries. 


We specialize in the manufacture of Railway Motor Brushes 
for grooved and plain commutators 


SEND US YOUR ORDERS 


AMERICAN CARBON & BATTERY CO. 


509 OLIVE STREET SAINT LOUIS, MISSOURI 


This device turns off the power— 
rings the gong, deposits sand and 
applies the brake 
in one operation 


No device on a car is of more importance than its brake. While constant improvement has been made 
in the speed-producing apparatus, progress in speed-control devices has been singularly backward. 
Here at last is the much-needed improvement— 


The JOHNSON Improved Air Brake Handle 


It is the ordinary handle with added functions. By an instantaneous turn of the wrist, the motorman 
can, in emergencies, shut off the power, ring the gong, sand the track and apply the air brake. The four 
vital essentials when an emergency stop is necessary are thus accomplished by a single operation. 

The apparatus is simple, cannot fail to work and can be easily and quickly installed. All that’s 
needed is the handle and supplementary valve, photographs of which are shown herewith, 


We will be pleased to send you full description of the Johnson Improved Air Brake System. 


Scientific 
Railway 
Appliance 
Company 


Manufacturers of Automatic Safety De- 
vices for Electric Railway Cars 


629-630 Monadnock Bldg., Chicago 
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Reversible 
Controller 


Finger 


N 


Se 


y = i Wear Loose 


Fac-Simile 
K-10, K-28 


Cc Sy \J , tf 4 Tips Can’t 


Gives at least FOUR TIMES THE WEAR initially Owing to a standard size of fold and recess being 
and instead of scraping the finger when the tip is worn adopted, ALL TIPS WILL’ FIT ANY SHAPE OF 
out, as at present, by RENEWING THE TIP, a fur- FINGER, greatly simplifying the renewal of used tips 
ther wear of four times is obtained, greatly reducing and making it unnecessary to stock different shapes of 
fingers for the various types of controllers. These 
fingers once fitted, ALL TIPS ARE STANDARDIZED 

Owing to the finger being ALL SPRING IN; AG-= 3 AND INTERCHANGEABLE. 

TION, it has a more delicate yet definite contact, and 
will cause very much less wear and tear on the con- Copy July 23, 1912: 
troller segments. This has been proved to be of the © “On examining fingers today, I find they are in excellent con- 


greatest advantage increasing the life of all parts af- dition, showing very little sign of wear, but streaked somewhat 
; from arcing, caused by heavy current, which is quite natural. 


renewal costs. 


fected. Judging from the length of time these fingers have been in 
: : ; F 5 : service, viz., February 19 to date, 14 hours per day, and their 
Saves time in renewing and adjusting wornout fingers, present condition, I feel now that they are entirely oR 
as when the spring is once fitted, it is always easily ad- and very much better than the old style of finger.” 
justed by the set-screw. SUPERINTENDENT OF A CANADIAN ELECTRIC Ry. 
British and Foreign United States and Canada 


CALOROLAC, LIMITED RICHARD RUSSELL 
25 Marylebone, 74 Bay Street 


LIVERPOOL, ENGLAND TORONTO, CANADA 
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Heavy Loads 
Old Trucks 
Snow and Slush 
Mud and Dirt 
mie 


Positively Do Not Affect 
the Reliable Accuracy 


with which the 


Anderson Automatic Slack Adjuster 


Maintains any predetermined live-lever travel 


Quickly Applied Trusted When Tried 


See them in operation at the Convention 
Space 227 


Anderson Brake Adjuster Co. 
OMAHA, NEB. 
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The Brake Adjuster that 
doesn’t require Adjustment 


This is the Shim Slack Adjuster, which auso- 
matically takes up slack in the brake rigging 


—secures a quick- 
acting brake a// 
the time; 

—keeps released 
shoes a fixed dis- 
tance from 
wheels; 

—makes it easy to 
replace shoes; 
—reduces play of 
rigging to a min- 

imum; 

secures absolutely uniform travel of piston or 
brake chain. 


Equipped with Shim Slack Adjusters a car will 
wear out four shoes before it 1s necessary to touch 
the adjuster. Isn’t this a big improvement over 
tying up cars in the barn or sending them out with 
badly adjusted brakes? We have only told what 


The Shim Slack Adjuster 


(SAUVAGE PATENT) 


does. How it does the work is so simple that it 
takes only a page in our booklet to tell the whole 
story. You want that booklet as a starting point 
‘na thorough investigation of how much the Shim 
Adjuster will save in payroll time, lost car mileage, 
and on the accident account. A line addressed to 
9 Rector Street, New Y ork, will bring the booklet. 


The Standard Coupler Co. 
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Two Hands anda Minute | Traction Brake Shoes 


are all that is necessary to take up slack 
with the 


—o = Cam Take Usa 


Scrap at 6 to 8 lbs. 


INK 
Cam Adjuster BRAKE SHOES 


ARMBRUST STEEL-BACK 


No part of the adjuster is subject to wear—nor F Elece: 
are any parts likely to become clogged with slush eh Eh PASSE 


orice. It does not require a mechanic to handle and Steam Railways 


jt, nor are any bars needed in connecting the live 
Ss Give best results and reduce 


and dead levers. cost per thousand miles of 
This adjuster has a remarkable service record ihcrensed a enh + Cokin 
on eight different roads. Safety Economy 
There is a ZINK adjuster for every type of 
truck. Write for details and for our proposition. Love Brake Shoe Company 
L. Zink Adjuster Company C. W. Armbrust, President and Treasurer 


201 Antietam St. Detroit, Mich. 906 Fisher Building, Chicago 


When You Remove A Worn Wheel 


to have it trued up, you’re making trouble and 
wasting time. We make Wheel Truing Brake 
Shoes specially designed for operating upon 


Double Flanges, Unequal Wheel Diameters, Concaved Treads, 
Long Flanges, Flat Wheels, Tread Worn Wheels, Etc. 


WHEEL TRUING BRAKE SHOE CO., Detroit, Mich. 


CHICAGO CONVENTION SPACE 244 


For all Glasses 
of Service 
Fitting and Refitting Wheels 
to Axles a Specialty 


Atlanta Car Wheel & Mfg. Company 


ATLANTA, GA. 
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Over 225,000 Miles Without a Renewal 


This is the Record of these Dixon-treated Gears and Pinions 


on Exhibition, Spaces 16-18, at the Convention 


Dixon’s Graphite Wood Fibre Gear Grease 
was used exclusively on these gears and pin- 
ions, in the service of the Easton & Washing- 
ton Traction Company. 


The consistency of this ideal lubricant for 
enclosed gears of electric cars improves with 
use, thoroughly cushions the gears and thus 
reduces all grinding noise and rapid wear. 


It is scientifically designed, of mineral oils 
and greases, Dixon’s Ticonderoga Flake 
Graphite and Kiln-dried Florida Cedar Fibre: 
this prevents dripping and caking. 


Call at spaces 16-18 at the 
Convention or write for information on Dixon’s Products for the 
Electric Railway 


‘JOSEPH DIXON CRUCIBLE CO. . 


ESTABLISHED 1827 N 


Jersey City, N. J. T RADE W/ MARK 


D 


TRADE MARK 


Inspect The Newest Van Dorn Coupler 


This and many other new designs will be shown in our Booth No. 265 


Note the pivoted head. It 
adjusts for uneven track ea e 
and removes all stress 

from the platform. 


Strong Features 


14 in. Knuckles. 
Tandem Springs. 


haa i x } No Buckling. 
=> . Full M C B Head. 
Van Dorn No. 40 M CB Coupler. Special Hose Supports. 


Ask for information about our new design which automatically couples the air 
and signal lines, and will keep the joints tight for years. 


Our No. 27 has been in use for years on thousands of interurban and elevated cars. It is not an 
experiment. May we send you photos and prints? 


W. T. Van Dorn Co., 2325 So. Paulina St., Chicago 
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Simplified Car Seats 


New Ideas In Car Seat Construction Which Are 
Mechanically Correct 


Made of Pressed Steel and Dropped Forgings Lightest in Weight with Maximum 
Strength, Insuring Lowest Cost of Maintenance, 


WALKER & BENNETT MFG. CO. 


Office: 30 Church St, - - Works: College Point 
New York City 


A Salesman’s Wail 


came to us over the telephone wire a while ago. He called up to ask 
the business manager for information regarding the recent change in 
personnel on a given road. ‘‘If my people only knew how hard it was 
for me to-get into these offices they wouldn’t wonder why I don’t send 
more orders. If they advertised in the Journal, railway people would at 
least know what we make. Now, when I do get an interview, I have to 
spend time explaining things that we ought to cover in advertising— 


“Tf we did, it would give me a chance to close sales instead of 
wasting time telling who I am and what we make. 


‘‘T’ve found that there is a whole lot in the idea of using advertising 
to do the first 50% of the selling, and leaving it to us fellows to finish 
the job.” 


This salesman’s company is one of the few that have not found out 
that it isa lot harder and more expensive to sell an unadvertised product 
than it is to market one in favor of which the purchaser is half con- 
vinced by advertising before the salesman makes his call. 
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Catert for 
Public AaNor? 


Most roads are, and most roads realize that 
by making sanitary provisions for passenger com- 
fort a very strong play is made. The first step 

in this direction is good ventilation and that is why So Stas A 
you should specify ora ae 


“GLOBE” VENTILATORS 


for city or interurban cars. By furnishing an absolutely stormproof ventilator for 
cars, meeting all the service demands for such equipment in an economical man- 
ner, the “GLOBE” is to-day, after thirty years’ test, recognized as the standard 
ventilator. @ Based on scientific principles, being constructed in a simple man- 
ner from heavy galvanized iron, it has earned its success by its efficiency at all 
times with practically no maintenance cost. G No current of air can produce 
other than an upward draft, as the sectional view illustrates, thus insuring 
perfect operation. If “Globe” Ventilators are not included in your new 
car specifications, or if you are not using them on present equipment we 
have a ventilator story to tell you that will save you money. Write 
for descriptive catalogue and prices. 


= The ‘‘Globe” is the Standard 
‘s eat tp & for all of their Electric, 


A Di ram Ghowink D a + i 
ns role Sean § Different Moles and Passenger 
ars. 


GLOBE 


Ventilator Co. 
TROY, N.Y. 


em sti lide 
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DENG, 
oO” O 
‘O” Lamps >. 


A Lamp Which Protects Light Through 
Fog and Mist 


Astonishing as it may seem, the above is an actual achievement 
and represents without doubt the most marvelous recent 
advance in the science of the projection of light. 

The invention is not an improvement on the incandescent light. 
That remains as before; but its commercial efficiency for head- 
light service has been increased a hundred fold by the perfection of 


THE GOLDEN GLOW REFLECTOR 


a remarkable reflector which has the peculiar property of convert- 
ing an ordinary light wave into a wave of great length and trans- 
forming the character of the light into a soft, mellow yet 
intensely penetrating light closely resembling sunlight. 

The startling effect is obtained by reflecting the rays of light 
from a colored silvered reflector. 


A Reflecting Surface Which Does Not Deteriorate, Will Not 
Tarnish, Is Always Bright 


The reflecting surface is a true parabola, ground accurately to 
shape. It will never tarnish, can be cleaned without scratching 
and will retain its brilliancy indefinitely. 


These lamps are now being made in various sizes, especially 
adapted to electric and steam railways. 


Ghe Golden Glow Lamp Has Already Been Adopted 


by a number of street railways. It is the lamp you will 
eventually use. 


Send for a catalog of this new lamp, which describes in detail 
how this remarkable penetration is obtained. 


Don’t Fail to See the Exhibit at the Coming Electric Railway 
Convention, Space 228, South Pavilion — 


THE ESTERLINE COMPANY 


MANUFACTURERS 
LAFAYETTE, INDIANA 


Why One Manager is Specify- 
ing UNIVERSAL Weather- 


Stripping for New 
Electric Cars 


In course of conversation with the manager of a prominent electric 
railway recently, we asked him what in his experience with the car win- 
dow problem constituted the greatest source of annoyance, and why he had 


specified UNIVERSAL WEATHER-STRIPPING. 


“I will answer your first question and tell you why I specified your 
weather-stripping by asking you a question,” he replied. ‘‘Did you 
ever notice how passengers act when they want to open a car window and 
it binds so they cannot raise it ? 


“They first go about it as if they expected the window to open easily. 
Then if it fails to respond the passenger begins to tug and strain and fuss and 
fume, while other passengers observe his or her discomfiture. 


“Finally after several minutes of vain attempt the passenger quits 
trying and reluctantly asks the conductor to raise the window. If the 
conductor is busy, the passenger hasn’t the courage, or perhaps is more 
considerate than to bother the conductor. 


“The result is the window is not opened and the passenger is dis- 
satisfied at having to make the trip without the fresh air or ventilation he 


desired. 


“That is one of the principal sources of annoyance with car windows 
of the ordinary type, and that is one of the principal reasons why | specify 
— Universal Weather-Stripping. It does just what you claim for it, that is, 
insures an absolutely weatherproof window and at the same time 
one that operates easily and does not bind no matter what the weather 
conditions.” 


We shall welcome the opportunity of explaining to you either per- 
sonally or through our literature all the advantages of Universal Weather- 
Stripping. 


Ask tor a copy of Booklet J. 


McCORD MFG. COMPANY 


Universal Weather-Stripping, Metal Sash, Sash Locks, Sash Balances, 
Drawn Metal Mouldings, Metal Stampings, Hose Protectors, McKim Gaskets 


1913 Peoples Gas Bldg., - - - - Chicago, Ill. 
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Sparkless Commutation Demands 


CERTAIN, DEFINITE BRUSH RESISTANCE 


depending upon the design of the motor or generator. 


A Definite Degree of Abrasiveness 
sau IS NECESSARY IN BRUSHES 


to keep the mica insulation of the commutator flush 
with the copper segments. 


TUNGSTEN 


PURE CARBON BRUSHES 


are classified in an entirely new way which makes it 
easy to select the brush best suited to your service. 
We classify brushes with respect to voltage, current 
density, resistance per cubic inch and abrasiveness— 
the latter under 7 divisions. See the table. 


: | 
pan ~ 
pee |. 8 ines 2 egS 38 at eee een § 
vo Hm ay o =) = (S) (| q % | = 
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S dma | BS | 8 | ge] BE] OB] Oe | Be | gg 
Fi ore ae oman? | 8 ee apices liaison nae nae & 
aoe a5 oO u Hu Bu > o | 
og°2 o ° S| Es a3 5 va We | 
ALS Zo5 m5 Bol O's Weta lee bicycles eles in 
up to 500 1525: |e20024 eco Wad A2 A3 A4 | AS A6 Carbon 
. is 20—30 0021 B Bi B2 B3 B4 | BS B6 "3 
= vi 25—3'd .0018 C CT C2 C3 CE Come Co # 
is les 0 — 40 ae OSS D Di D2 D3 D4 | D5 D6 Semi graphitic 
i “ | 35—45 | .0012 Eb E2 E3 E4 | E5 E6 a 
H ae O—— OU me OOO 1 peal gat F2 FB3 F4 | FS F6 Graphitic 
= 45—55 | .0006 Goi Gi G2 G3 G4 GS G6 Very graphitic 
250| 50—60 | .0003 H |. Hi YH? HS alae re ee cae ier 
UTILITY =E3 TRACTION =DD LEGRAPHIT =GG 
Single letters denote Extruded brushes. Double letters denote Moulded brushes. 


You can see how easy it is to pick the right brush for your service. 
We are the only manufacturers in the world classifying brushes on 
a systematic, scientific basis. Get the right brush and you get max- 
imum brush and commutator service for your money. Write today for 
our free standard Classification as a help in getting the right brushes. 


Pure Carbon Company, Wellsville, N. Y. 


ROLLING STOCK 


Including 


Passenger, Express, Freight 
and Work Cars, lIrucks, 


Snow Plows, Sweepers and 
Sprinklers 


Index to Advertising Classifications 


Section I-TRACK, including Frogs, Crossings, Switches, Switch Stands, Con- 
struction Tools, Track Equipment and Supplies, Rail Bonds, Paving Material, Cul- 
verts, Bridges, etc. 

Section II—POLES, TIES, CROSSARMS and WOOD PRESERVATIVES. 

Section III—SIGNAL SYSTEMS, LINE MATERIAL, WIRE, CONDUITS, 
ELECTRICAL INSTRUMENTS and TOWER WAGONS. 

Section IV-POWER PLANT and SUBSTATION EQUIPMENT and 
SPECIALTIES. 

Section V-—-EUROPEAN and CANADIAN, MANUFACTURERS, DEAL- 
ERS, CONTRACTORS and ENGINEERS. 

Section VI-ENGINEERING and FINANCIAL, including Engineers and Con- 
tractors; Banks, Trust Companies and Brokers; Accountants and Auditors; Insurance 
Companies; Detectives; Labor Experts. 

Section VII-REPAIR SHOP Appliances and Supplies, including Labor-Saving 
Devices and Shop Equipment; Paints and Varnishes; Insulating Material, Impregnat- 
ing Apparatus, etc.; SECOND-HAND EQUIPMENT. 

Section VIII—CAR and TRUCK EQUIPMENT, including everything in the 
“way of equipment and supplies for Cars and Trucks. 7 

Section IX—ROLLING STOCK, including Passenger, Express, Freight and 
Work Cars, Trucks, Snow Plows, Sweepers and Sprinklers. 


For Alphabetical Index to Advertisers 


See page 16 


For Classified Directory of Advertisers 


See pages 18, 20, 22, 24, 26, 28 


_ ni 
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STANDARD C-80-P “TRUNK LINE SERVICE” DOUBLE TRUCK 
r 


—_——— 


This truck is designed for extra high-speed ‘Trunk 
Line Service.’’ Carrying capacity 80,000 pounds at king 
pins. Pressed steel channel side frames, end frames and 
transoms. Brake shoes hung on equalizer bars. All 
wearing holes steel-thimbled and bolts case-hardened. 
37” Forged Steel wheels. 5 x 9” M.C.B. journals. In 
service on N.Y.N.H.&H.R.R., Detroit United Railway, 
Western Ohio, Ohio Electric, Lake Shore Electric, In- 
diana Union Trac, Co., Terre Haute, Indianapolis & 
Eastern Traction Co., and Aurora, Elgin & Chicago 


Railway 


STANDARD C-60-P “INTERBOROUCH”’ DOUBLE TRUCK 


banal | This truck is designed for high-speed ‘‘Interborough”’ 
service. Carrying capacity 60,000 pounds at king pins. 
Pressed steel channel side frames, end frames and tran- 
soms. Brake shoes hung on the equalizer bars. All 
wearing holes steel-thimbled and bolts case-hardened. 
36” Forged Steel wheels. M.C.B. journals 444 x 8”. 
These trucks are in service in the following cities:— 
Cincinnati, Detroit, Pittsburgh, Youngstown, Vancouver, 
Seattle, Oklahoma City and other cities. Can be safely 
operated at a speed of 60 to 70 miles per hour. 


STANDARD C-50-P “LIGHT-WEICHT, PRESSED FRAME” DOUBLE TRUCK 
This truck is designed to meet the demand for a safe 
and durable, lightweight, inside-hung motor, double 
truck, The side frames, end frames and transoms are 
pressed from sheet steel plates into channel shaped sec- 
tions, which form gives the lightest practical weight of 
metal for the required strength. The brake rigging is 
solid Forged Steel and is hung on the equalizer bars. 
All wearing holes are steel-thimbled and bolts case- 
hardened. 34” Forged Steel wheels. M.C.B, journals 
334x 7" or 444 x 8”, if desired. These trucks are in ser- 
vice in the following cities:—Pittsburgh, Newark, 
Washington, Providence and other cities. 


a 


STANDARD O-50 “SHORTZWHEEL BASE”? DOUBLE TRUCK 


te 


— 


Frames solid forged without welds  .e., made from one con- 
tinuous bar of openhearth steel. Carrying capacity 50,000 
pounds at king pins. 34” Forged Steel wheels. 334 x 7” or 44 
x 8” (if desired) M.C.B. journals. Brake shoes hung on the 
equalizer bars, thus insuring uniform wearing of brake shoes. 
All wearing holes steel-thimbled and bolts case-hardened. This 
truck is used throughout the New England cities; in New York, 
Detroit, Toledo, Oklahoma City, Seattle, Jacksonville, Kansas 
City, San Francisco, Cincinnati, Indianapolis and many other 
cities. 


STANDARD O-36 SINGLE MOTOR “LIGHT WEIGHT” (““'") DOUBLE TRUCK 


This truck is designed to meet the demand’ for a “Light 
Weight”’ Maximum Traction Double Truck. It weighs 4500 
pounds (per truck) with one-wear steel wheels. The brake shoes 
are carried on the equalizer bars. The holes in the levers and 
brake rigging are steel-thimbled and the bolts are case-hardened. 
The journals are carefully machined and burnished. The truck 
will carry safely car bodies weighing from 16,000 to 22,000 
pounds; maximum load at king pins of 36,000 lbs. These trucks 
are in service in:—New York, Jacksonville, Springfield, Worces- 
ter, Savannah, Newark, Washington, Houston and Jackson, 
Michigan. 


STANDARD MOTOR TRUCK COMPANY, Frick Bidg.. PITTSBURGH, PENNSYLVANIA 


NEW YORK OFFICE: 170 BROADWAY WORKS: NEW CASTLE, PA. (1) CHICAGO OFFICE: FISHER BUILDING 
Pacific Coast Agents: Eccles & Smith Co., Inc. Offices, San Francisco, Cal.; Los Angeles, Cal.; Portland, Ore. 
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First P-A-Y-E Car at Gateshead, England, Carrying Mayor, Town Council and Other City Officials. 


P-A-Y-E CARS 


Their success in America has led to the adoption of more 
than 15,000 of them on over 125 roads in the United 
States and Canada within seven years. 


The same remarkable success abroad is indicated by the 
reception which the P-A-Y-E Car has met outside of 
America. 


Throughout the civilized world, P2A-YeR~ Gars are 
destined to give to the railways more fares for their 
service, and to the public more service for their fares. 


Any car can be made a P-A-Y-E Car, and the P-A-Y-E 
Car will increase dividends by increasing collections, 
decreasing accidents, improving schedules and augment- 
ing good-will. 


INTERNATIONAL P-A-Y-E 


Tram Car Company, Ltd. 
6 Broad Street Place, London, E. C. 
Paris Office, 63 bis Rue de la Victoire 


306 ELECTRIC. RAILWAY JOURNAL. [OcroBER 5, 1912.” 


|| RAiLwayvs co. 


Prepayment Double-Deck Car—Side View Showing Car Inclosed for Winter Operation 


0% Collections, 100% Safety 


~YHE ideal has been realized by the Prepayment principle as applied by the 
New York Railways Company in the Stepless Car and Double Deck 
Car operating on its busiest line. i 
The result is due largely to the a rantemente which makesca ee 
ment with open doors impossible and to the position of the conductor so that: 
collection of a fare from every passenger is a certainty. 
ane the Double Deck Car which is part of the Prepayment Convention 
Exhibit. 


The Prepayment Car Sales Company owns or controls the 
cars, and grants a license to Car Builders and Railway 


PREPAYMENT CAKE 


417 eonbenbera St. Principal Office: 50 
SOLE LICENSOR FOR THE PAY-AS-YOU-ENTER 
ELECTRIC SERVICE SUPPLIES 


Prepayment Car—Full Convertible Type for Rear-End Operation 
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Prepayment Stepless Car—Side View, Showing Center Entrance with Dividing Post 


The Prepayment Car 


REPAYMENT means much more than collecting fares as passengers 
enter... 5) 

A Prepayment Car is a car which embodies every practical feature for 
insuring easy collection of fares from entering passengers, for insuring the safety 
of passengers and for such control of passenger-movements that time of load 
ing and unloading is reduced to the limit. 

These Prepayment features under our direction have been 100% successful 
in service. 
Stop at the Prepayment Exhibit at the Convention to get facts and figures. 


atents which cover all forms of practical fare prepayment 
Yompanies for the building and operation of such cars. 


SALES COMPANY 


Yhurch St., New York Pitt onaeempeiaiee 


‘AR CORPORATION — THE PAY-WITHIN CAR COMPANY 
JOMPANY, GENERAL SALES AGENT 
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Prepayment Car—Semi-Convertible Type for Near-Side Operation @ 2:9 2. 095:3'3 jog 
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The “Near-Side” Syst 


Double- Truck Car for Near-Side Operation 


This illustration shows the double-truck type of ‘“‘Near-Side’”’ Car 
which has been adopted as standard by the Chicago City Railway 
Company, Chicago, Ill., the Philadelphia Rapid Transit Company, 
Philadelphia, Pa., and the International Railway Company, Buffalo, 
ING Ys 


Seating capacity, 54 passengers. Length, 45 ft. 2 in. over bumpers. 
Car-weight per passenger, 666 lbs. 


Traffic ordinances in a number of large cities compel railways to 
stop on the near side. Most railways heartily approve of this regu- 
lation because it assures safety to both passengers and pedestrians 
and eliminates unnecessary stops, thereby improving running time. 


Other Advantages 0 


More Seating 
Less Weight 
Less Current 


Near-Side stops safest 
and most practical. 
Passengers enter and 
leave by front platform 
only. 

Conductor’s sole duty is 
fare collection. 


Passengers Entering and Leaving Near-Side Type Car 


Both of these cars may be inspected on the 


THE NEAR-SIDE 


: SALES 


Land Title Buildin 
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m Of Car Operation 


Single-Truck, One-Man Car for Near-Side Operation 


The above view shows a type of ‘‘Near-Side’’ Car for operation 
by the International Railway Co., Buffalo, N. Y., in its Lockport 
city Service. 

Seating capacity, 36 passengers. Length, 30 ft. 6 in. over bum- 
pers. Car weight per passenger, 575 Ibs. 

The Near-Side Car Company owns patents covering the “Near- 
Side” Car, and is prepared to take contracts for the complete car 
ready for operation, including the right to operate; or to grant 
licenses to railway companies and car builders to build and operate 
under plans subject to the approval of the Near-Side Car Company. 


e Near-Side Car. 


Motorman has exclusive 
control of starting and 
stopping car 


3 


Platform and ‘“‘passing 


%? 


ear’ accidents elimin- 
ated. 


maeledeaemaraed 2 


Operation quick, safe 
and practical. 


Interior of Single-Truck Near-Side Car 


xhibition track at the Chicago Convention. 


CAR COMPANY 


IFFICES 


>=hhiladelphia, Pa. 
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Beach Cars with Edison 


Batteries 


have become an important factor in electric and steam road operation. 
In other words they have accomplished their purpose. Different types 
of Beach cars, designed for different classes of service, are today oper- 
ating, not only satisfactorily but profitably, on lines where trolley car, 
gasoline car and steam equipment would be either impractical or 
unprofitable. 


Sufficient time has elapsed since the first cars were put in service 
to establish their reliability. Actual performance records attest 
to this fact. 


The roads that have thoroughly tested Beach-Edison battery car 
operation with one car have invariably placed orders for more. This 
condition speaks with eloquent emphasis of satisfied ownership— 
stronger than mere claims—more powerful than testimonials. 


Get the right viewpoint of storage battery car operation—the 
record of Beach cars on various roads—it’s interesting. Write us for it. 


Railway Storage Battery Car Co., Distribu 
Federal Storage Battery Car Compan 
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Three-Car Train for the 
United Railways of Havana 


The first train ever operated by storage batteries—-a Beach car 
triumph. 


It is equipped with a unique, effective system of multiple unit 
control and is driven with 210 cells of Edison A/6 battery. In each 
car also are 20 cells of A/6 battery which perform the function of 
lighting the train and energizing the master control circuit of the 
multiple unit system. Each car seats forty passengers. The speed 
of the train is 30 miles per hour with full load and the current con- 
sumption at this speed is 45 watt hours. Each car is equipped with 
four 200-volt, 37 1/2 ampere motors. In test runs on level track at a 
speed of 25 miles per hour a current consumption of 27 watt hours 
per ton mile was observed. This is a record that has never been 
approached by any other method of driving. 


The details of the electrical and mechanical construction of this 
train, together with full operating data, will be mailed on request. 


ting Agents: 30 Broad Street, New York 
Manufacturers: Silver Lake, N. J. 


SSS 
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nue JONES 28 


For Electric Railways 


INGE for Light Weight, Strength, Durability and 
Low Cost for Maintenance; the result of over 
fifty years of experience in car building. 


J. M. JONES’ SONS COMPANY 


WATERVLIET, NEW YORK 


ESTABLISHED 1839 INCORPORATED 1911 


BEMIS TRUCKS 


We have recently reorganized the Bemis Car Truck Company and are prepared 
to build all types of Bemis Standard trucks. We respectfully solicit inquiries from 
electric railways in all parts of the United States. 


We are also dealers in Wheels and Axles, Bearings for Trucks and Motors, Special 
Machinery, Gears and Pinions, Springs, Steel, Malleable Iron and Gray Iron Castings 
and Brake Heads. 


THE STANDARD MOTOR TRUCK 


Has few parts. Light, strong and durable. Equipped with powerful and quick-acting brake. Thousands of these trucks 
now in service. Acknowledged the best single truck made. 


Bemis Car Truck Company 


Springfield, Mass. 
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BRBRRBER 


A Profitable Addition 
to Interurban Equipment 


for use during hours of light travel when traffic does not justify the operation of the complete 
power plant, is offered with McKeen Cars. 

In opening up new territory or for operation on isolated lines, they will maintain profitable 
service without the cost of transmission and power plant construction. 


cKeen Motor Cars 


of which there are now 124 in service in the 
United States, Mexico and Australia. 49 roads 
are operating or have ordered McKeen Cars, 
while 16 of these roads have ordered repeat 
equipment. We now have five additional cars 
building for the Australia Railways. 

McKeen Cars cost no more than high-class 
interurban cars. 


efficiency of g6%—a speed of 60 miles per 
hour being possible without perceptible vibra- 
tion. 

Various interior arrangements can be made 
for handling passengers, baggage, express, 
mail or freight. 

The cars shown comfortably seat 75 and 83 
people, respectively. 


The car is all steel structure, wedge shaped 
front end, which construction, by test, has 
shown a saving of 40% in gasoline consump- 
tion over blunt end types. 

The various features of McKeen Cars, to- 
gether with detail drawings, are described in 
our catalog—a copy of which will be mailed 
on request. 


McKeen Cars have been in service for over 
seven years and have frequently attained 
speeds of 75 miles per hour. 

They consist of a 200 H. P. six-cylinder, 
self-starting gasoline engine, located on the 
front truck independent of the car body, oper- 
ating at 350 R. P. M., delivering its power to 
the driving axle by a Morse silent chain with 


TERURBAN 
men em Ts OR A 


McKeen Motor Car Co. 


Omaha, Nebraska 
NEW YORK 


Hudson Terminal Bldg., 
30 Church St. 


CHICAGO 
Marquette Bldg., 
140 So. Dearborn St. 


314 ELECTRIC RAILWAY 


JOURNAL 


[OcToBER 5, I9I2. 


Berg Trackless Trolley System 


LATEST AND MOST IMPROVED CONSTRUCTION 


Coaches are equipped with our patented four- 
motor four-wheel drive, giving maximum tractive 
effort and showing 95% efficiency. 


This type of drive in successful operation in this 
country for more than five years. All driving units 


interchangeable, whether front or rear. 


Trackless Trolley Coaches combine business 
travel with the pleasure of an automobile ride, being 
noiseless, speedy and light. 


Cost of installation and equipment 4% to 1/10 
that of rail trolley for the same service. No capital 
needed for track laying and street paving. 


This system provides economical means for trac- 
tion companies to greatly increase their radius of 
profitable operation. 


Trackless Trolley coaches solve congested traffic con- 


ditions by getting around obstructions and slow-moving 
vehicles, start and stop more quickly than rail cars, mak- 


ing possible a faster schedule, thus 


Carrying more Passengers 


with a given seating capacity. 


For various types of coaches and costs of installation, 


catalog, etc., write to 


Trackless Trolley Company 


of America 


30 CHURCH STREET 


NEW YORK 


Trackless Trolley Passing Street Obstruction 
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The Drake Railway Automotrice Co. 


“DRACAR’ 


A Modern Passenger Car 


Self- Propelled 
Gasoline-Electric 
Double-Direction 


Engine and rear end views of 56 ft. type ‘‘DRACAR,”’ double direction, for Missouri, Oklahoma and Gulf R. R- 
6 on order. 


The European prototype of the “DRACAR” operates in seven different countries 
one road reports over One Million Car Miles annually. 


Lowest weight per passenger and truck ; minimum first cost and maintenance ; 
simple, economical and attractive. Durability proven by several years’ operation 


abroad under extremely varying conditions. Westinghouse standard traction 
motors employed exclusively. 


Address for Particulars 


Drake Railway Automotrice Co. 


72 West Adams St. 16 Rue Halevy 
CHICAGO PARIS 
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=) ™ ELECTRIC CAR 
| DICTIONARY 


The Electric Railway Dictionary contains defi- 
nitions and illustrations of all the parts and equipment 
of electric railway cars and trucks. 


It is the largest and most costly book on electric 
railway equipment ever compiled. 


The definitions of more than 2200 terms and 
names of parts are supplemented with 292 pages of 
illustrations including interior and exterior views 
and floor plans of 200 representative types of city 
and interurban cars. 


The illustrations also cover car framing details, 
air and hand brakes, car hardware, couplers, fenders, 
heaters, registers, trucks, truck details, motors, 
control apparatus, trolleys and in fact every piece of 
equipment on a car. 


The Electric Railway Dictionary has been com- 
piled under the supervision of a committee appointed 
by the American Electric Railway Association and it is accurate and complete. 


A copy of the Electric Railway Dictionary ought to be in the hands of each 
general officer of every electric railway company, and in every car house and shop 
where it can be referred to by employees in making out reports of accidents or 
car defects. 


The ultimate standardization of terms in company correspondence which 
would result from the use of the Dictionary as a reference book would alone be 
worth the cost of several copies to any electric railway. 


The Electric Railway Dictionary will also be of great use to electric railway 
companies in purchasing new cars and trucks and every detail of car and truck 
equipment. 


It will be in fact a valuable ordering guide for the manager, the master me- 
chanic and the purchasing agent. 


A large number of copies have already been ordered. A great many roads 
have placed orders for from 5 to 25 copies, to be distributed among general officers, 
and at car houses, shops and employees’ reading rooms. 


The Dictionary is 9” x 12” in size and bound only in full Morocco leather, 
dark green with gold stamping. 


Price of single copies to United States, Cuba, Canada and Mexico, $5.00; 
to all other countries, $5.50. 


Sample pages will be sent on request. 
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Westchester Cars—Exterior View of Part of a Train 


THE NEW STEEL CARS 


built for the New York, Westchester 
& Boston Railway, the largest all- 
steel railway passenger coaches ever 
built, show plainly the advantages of all- 
steel construction. 


They include pressed steel unit side 
frames to carry most of the weight, ex- 
treme strength and rigidity with com- 
paratively light under frames, and un- 
usually strong side frames with the 
shock-resisting members practically en- 


closing the passenger space. 


For maximum protection to passengers 
in case of collision or other accidents, 
for maximum car life per dollar, choose 
Pressed Steel Cars. 


Write for special circulars 
Westchester Cars—Interior P 


Pressed Steel Car eee dear 


New York Pittsburgh Chicago Wesming ion: DG 


es Wp aa NaR SU, My, we NZAS 


Westchester Cars—Under Framing 
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BUILDER 
rs 
Electric Railway Cars and Trucks 


Subway, Elevated, City and Interurban 
All Steel, Steel Underframing and wood construction 


We have built and delivered 50 of these cars 
for the Boston Elevated Railway. A second 
order for 40 cars of the same type is now being 


put through our works at Laconia, N. H. 


Laconia Car Company 


60 Congress Street | : Boston, Mass. 
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Double End, Light, Inexpensive, Two-Compartment Trailer Car without End Bulkheads. 


58 Ft. Single End, Two Toilets and Lavatory. 


ur catalog. Prices and 


y more are described in detail in o 
ny exceptions desired. 


These cars and many 2 
be made on duplicates or with a 


prompt delivery can 


CAR & MFG. CO., Niles, O. 
General Sales Offices: 312 Electric Bldg., Cleveland. 
Pacific Coast Agents, Eccles & Smith Co., San Francisco, Portland, Los Angeles. 


62 Ft. Single End, Parlor, Buffet and Observation Car for Limited Train Service. 


“The Haller Car.” 


48 Ft. Double End, Center Vestibule Steel Car with Separate Smoking Compartment. 


———— 
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Double End, Express, Baggage and Freight Car with 6 Ft. Door on Each Side and End Doors. 


OPEN PLATFORM 


Double End Construction and Freight Car and Switching Locomotive. 
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The Jewett Car Company 
Newark, Ohio 


Lehigh Valley Transit Company’s Standard Equipment 
Latest Type of Steel Interurban Car Construction 


Interior View of Car 


Builders and Designers of all Types of 
Electric Cars 


OCTOBER 5, I9I2.| ELECTRIC. RAILWAY JOURNAL 325 


ee SS Se eee 


The Jewett Car Company 
Newark, Ohio 


Prepayment Car, ee ae Weekes New York 


Drawings and Specifications 
on Request 


———————— 
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NEAR-SIDE CAR OF THE PHILADELPHIA RAPID TRANSIT COMPANY 


CO-OPERATION OF BUYER AND BUILDER 


INCE last Convention immense strides have been made in car design, 
S probably greater than in any other period of the industry. For several 
years reduction of weight has been uppermost, with remarkable results 

all along the line. Our exhibition car at the 1910 Convention brought 
this to a focus and included the introduction of the plain arch roof in its 
present form. Following the study of structural designs for weight reduction 
and maintenance advantages, the present-day traffic problems of many city 
railways have called for the provision of safer entrance and exit, larger seat- 
ing capacity, and better facilities for more efficient service on the part of the 
crew, and these matters have been worked out by operators and builders 
on such a comprehensive and far-reaching scale that radical types have been 


WASHINGTON CENTER-ENTRANCE CAR OF THE WASHINGTON RAILWAY AND ELECTRIC COMPANY 
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STEPLESS CAR OF THE NEW YORK RAILWAY COMPANY 


produced, notably the Near-Side Car, the Stepless Car, the Washington 
Center-Entrance Car, and latterly the double-deck types. In all this devel- 
opment the co-operation of the railway car buyer and the car builder has 
been essential to the obtaining of the desired ends, and it is tremendously 
significant that the experience of the Brill staff and the facilities of the Bull 
plant and subsidiary plants have been used almost exclusively. [he same 
co-operation with the same staff and the complete organization and facilities 
of the Brill plants are at the service of the buyer of one car as are given to 
the buyer of one hundred, and the experience in designing and building 
interurban types is equally as broad as that applying to the urban field. 
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STEEL CAR WITH PARABOLIC END, OF THE ONEIDA RAILWAY COMPANY 
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Fully Closed Fully Ventilated FF 


The Greatest Advance in Railway Motor Design 


since the introduction of commutating poles. 


The Ventilated Railway Motor 


brought out by the General Electric Company over a year ago and since 
generally adopted by the large roads as standard, has proven 


(1) Ability to perform 25% more work per pound of weight, when 
operated fully ventilated. 


(2) Inherent characteristics which produce long life—such as uniform 
heat distribution, fully protected windings, perfect commutation, etc. 


(3) Ability to sayein repair and inspection costs because every minute 
detail of construction which may affect repair or inspection charges has been 
studied with the greatest care. 

Examine your repair costs and your equipment weights and then 
examine these motors. On exhibit booths 51-60, International Amphi- 
theatre, Chicago, or ask our local office for further information. 


General Electric Company 


Atlanta, Ga. Largest Electrical Manufacturer in the World Rochester, 


Baltimore, Md. Salt Lake con 
Loe dia, General Office; Schenectady, N. Y. ADDRESS NEAREST OFFICE San Francisco” "Ptah 
soise aho : " i St. Louis, Mo. 
Oa eee | Chicago, TU. Detroit, Mich. Los Angeles, Cal. | New Orleans, La. Schenectady, N. Y. 
Buffalo N.Y Cincinnati, Ohio (Office of Agent) Louisville, Ky. New York, N.Y. Seattle, Wash. 
ici} An Cleveland, Ohio Brie, Pa. Memphis,. Tenn. Philadelphia, Pa. Spokane, Wash. 
Butte, Mont. Columbus, Ohio Indianapolis, Ind. Milwaukee, Wis. Pittsburg, Pa. Springfield. Mass. 
Boer ares ati. a. Parennort) Towa ae. Cee Mo. etal Minn. eae On t. Bae hii i < 
iarlotte, N. Yayton, Ohio Keokuk, Towa Nashville, Tenn. rovidenre, oledo, 0 
Shattanooga, Tenn. Denver, Colo. Knoxville, Tenn. New Haven, Conn. Richmond, Va. Youngstown, Ohio 
For Texas and Oklahoma business refer to General Electric Company of Texas.—Dallas, FE] Paso, Houston and 


Oklahoma City. For Canadian business refer to Canadian General Electric Company, Lt’d, Toronto, Ont. 3778 of 


